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LABORATORY MEETESTG 
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Royal Army Medical College, Millbank, London 
on 

Thursday, ISth March, 1948, at 7 80 p m 

The Pbesident, 

Sir Philip Manson-Bahr, cmg, dso, md, ircp, 
in the Chair 


DEMONSTRATIONS 


ROYAL ARIVIY MEDICAL COLLEGE 

Lieut -Colonel A Sachs, Lieut -Colonel ANT Meneces, Lieut -Colonel 
M H P Sayers, and Lieut -Colonel J J O’Dwyer 
Scrub typhus 

Sections stained by haematoxylin and biebnch scarlet from a fatal case 
of ti/phus in India due to Rickettsia tsutsugamnsht mfection were shown to 
demonstrate the characteristic lesions of the disease Photomicrographs of 
sections from a fatal case of typhus in Iran, due to R prowaseki mfection, for 
comparison, demonstrated the similantj'- of the histopathology of the two 
infections As far as can be determined from brains of fatal cases of R tsiitsu- 
gamiishi infection examined m India, it is not usual to find the typical nodules 
in the brain described by Wolbach in R prowazekt infection 

Sections stained by alkahne Giemsa were shown to demonstrate 
R prmcazcki in an egg-yolk culture of the Addis Abbaba strain (obtained from 
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M H P Sayers, and Lieut -Colonel J. J O’Dwyer 
Scrub typhus 

hections stained by haematoxylm and biebrich scarlet from a fatal case 
of typhus in India due to Rickettsta isutsiigamusin infection were shown to 
demonstrate the characteristic lesions of the disease Photomicrographs of 
sections from a fatal case of typhus in Iran, due to R prowazekt infection, for 
comparison, demonstrated the similarity of the histopathology of the two 
infections As far as can be determmed from brams of fatal cases of R tstitsu- 
gamtuht infection examined m India, it is- not usual to find the typical nodules 
in the brain desenbed by WolbacH in R prowazekt infection 

Sections stained by alkalme Giemsa were shown to demonstrate 
R prowazekt m an egg-yolk culture of the Addis Abbaba stram (obtained from 
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Mr J. H. Grundy 

Entomology of scrub typhus 

Demonstrated the hfe-cycle of the important vector, Tronibicula deliensts, 
m the following stages Unfed larva, gorged larva attached to “ feedmg tube ” 
of host’s tissue, nymphochrysalis, nymph, imagochrysalis, adult 

An egg was shown within the hmd body of Ascoschongastta indxca , 2/3 
inch objectives were used on the microscopes, and a magmfication of 130 for 
mite-representation on the ongmal coloured chart of the life-cycle 

A specimen of the bandicoot rat, Bandtcota malabanca, an important , 
ammal host m the S W Pacific and S E Asia region, was shown together with 
a collection of rodents’ ears with Trombtciila larvae attached 

The use of slide-preparations lent by Sqdn -Leader C D Radford is 
gratefully acknowledged 

Lieut -Colonel F Buckland 

Colony counter 

The apparatus comprises a pen-holder made of plastic 
The mb is attached to a central rod which is surrounded near its distal 
end by a silver band wired to the positive pole while a silver band fitted to the 
corresponding position inside the casing is connected to the negative pole 

When pressure is exerted on the mb the central rod flexes, the two bands 
make contact and complete the curcuit The pen is wired to an electro-magnetic 
post office recorder which, in turn, is connected to the D C supply, through a 
suitable resistance, to give a current of 50 volts 

The apparatus is fitted into a box with a perspex wmdow on to which the 
petri dish fits illummation is provided by a light bulb and the colomes viewed 
by indirect light against a black background 

Each colony is counted by making a mark in ink with the pen on the base 
of the petri dish the pressure required to do this causes contact to be made 
m the pen-holder and the recorder to be activated 

Messrs Evans 

Evans-eleolrlo portable photo-eleotrlo colorimeter • 

This new photo-electric colorimeter is a completely self-contained instru- 
ment, incorporating its own 2-volt power supply Attractively finished in a 
black and chromium cast aluminium case, this apparatus is ready for instant 
use under field or laboratory conditions 

Due to progress made in development, it now becomes possible to produce 
a really reliable photo-electric colonmeter, capable of consistent results over an 

* The “ Eel ” portable colonmeter is manufactured by Messrs Evans Electroselenium, 
Ltd , Harlow, Essex. 
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Prof«M«T E J KlsK 
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Tbe photometer coototi of »n tcconidy oHbntcd ■nmiiar naitnl grey 
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light only B tUcnred to tfirertc the red Kdimoo tod grey wed g e and to retch 
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that part of the field wlucfa N doe to light ptadng through the tolutiOD, tnd 
which B teen through the eye-piece to appexr darher than the other half of tbe 
field. Tbe greeo light tppetnag In thu other half of the field b dimialahed 
roUbitg the wedge and bnnging tn tna ejauig iy deurr part of the grey loto the 
field, uQtfi tbe mtenmy of the g reen Eght tppean equal on both ildcx Tbe 
pbotometnc end pomt " or ** t na t ch, mty be approached from either tide, 
from dtrlcer to lighter ta weQ at from lighter to darker Oy routlsf tbe 
grey u-edge Eiacfc tnd forth orer the end poeffi to aecurtie match ” mty 
be obtained Thu b beat •ecaapluhed by boldmg tbe phcptomHer aquarely 
m front of t brightly Ohmuiated win do w or a Rroeg dectnc light It mutt 
Twt be held obbquefy to the light aource If the tight entm the Imm u pent 
It ts angle it wH] not Qhnmne tbe two «)dea of the field njutUy An artlfiria] 
light ttudmieot rt auppUed o tn tdjuna to the phetometer 

Tltc ctrcultr grey wedge adreWed miot haemoglobbt tcale and ibo point of 
matching b recwxicd in ternu of percentage of 1 laid ant, Sertril readings are 
taken, the number depending on how wefl they agree, and tbe average U re- 
corded. If ao dealred, the reading be turned mto gramroca of haemoglobtn 
pcrIOOmI of blood, or Into “ optical denally U ^ (of eitinctiooh Obyrneam 
of the facton fumuM with each InatnimeoL Snace the colour of haemoglotnn 
obeya Bcer’a law m mono-chromitic green fight the optkaJ denubea of the 
aoIutKWB wOl be atreh ma to furnitb readii^ which are In innplo anthroetic 
relatioa to tbor coocentrit»aru- Tbe greater the eooceniralkn (lt gramme* 
of haemoglobm) tbe higbcr wOl be the reading In fact doubGng the cooctotra- 
lion will double tbe reading 

Tbe inatniment can be nacd for any rther coknmetnc eaUmatwe a* wed 
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rlic cnIcuHtion con'^i'^t'? vunpK of fuclorinp tl>c reidiHfj of iht imkiiown 
tc<\ '?oliition lu thit of tliL known ‘^tiiulird *>n!tition, ^Iul iiiuliiplj in}j b\ liic 
concentration of the iattcr 1 Ini'-, ti'-inp tlu'- in'-triinuiit to intasurc titc colour 
jn each of cstimation'v, the calculation i"' ■'iinilar to tint when a Dtiboeccj 
coionnictcr is U'-cd “-aec that the (ir^t fraction i< inverted, the 'Standard rcatling 
beconung the dcnoininitor and tin tc^t rciding tlu mitnerator 

\dhcrcntc to liter*: ln\ b\ ••oltnion*: of Nc'-^ler jcllow holda onh over 
a ‘:niall range of eoncentrUion*: If test and tt indard differ gro'-^^lv’, le, 1 '} 
more than KKl per emt , it \< nece'-stri to prep in another standard more nearlv 
equal to the test \liainnunl of proportionaliiv is assisted b> pliCing the 
“ blanl ‘ lolniir solution in position behind the grev wedge to compcnsitc 
for the light colour due to the reagent itself 1 his compensation with .a blank 
IS also adv isablc in the case of hlood sugar 

1 he grev wedge photometer is ele-cribc<i m full bv Kim, rt a! m Tht 
I ancrl, when a full disais,sioii is given of arcnnle mctliojs of estnnatiiig 

liaemoglobin and of the performance of various mstniments Messrs Keeler 
Optical Products, I td , of ’b), Miqrnorc Street, \\ 1, arc the manufacturers 


Major H M Rice 

Hjdrophobla, becominc overt In the United hlngdom 

Patient developed rabies (i vvcels after a bite on the liaiul, from i " mad ’’ 
dog, in Greece 1 nil course of fourteen injections of antir.ibic vaceinc started 
within 10 hours of tlic bite First svniploms appeared on 1 12 lb lever 
started on 6 12 16 Diagnosis unmistal able, S 12 46 (datt of admission ro 
hospital) Patient died, 0 12 46 

Diagnosis confirmed by histological cxammation of lirain Rablnts inocu- 
lated inirathccallv with bram-cmulsion dcvcloiitd paraljsis on tlie 17th di}, 
and Negri bodies were demonstrated m tlieir brain sections 

Dcmo' sthatio' 

(1) Two sillies nf Ncffn bnilics m a dor’s brain (stained H ill.) sbowinq n verv 
hea \7 infection 

(2) Tv o slides of tnntcrni from n human case quoted, sbowanq scantv Negri bodies 
,n the hippocampus (Stained with iodized cosin and metbjlcne blue) 

(3) T wo pliotomicroqnplis from the slide of human rabies, shnwinR Nern bodies 

(4) A slide (human) showinr masses of white cells m the capillaries of tlie mid- 
brain, wath no evidence of thrombosis, many of the cells lieinp liisfiocvtic in appearance 

For comment 

(5) A slide of rabies (canine) stained wath Field’s stain, in wlndt the Ncrh bodies 
showed pale blue This slide and the first two demonstrate the case with which some 
Negn bodies can be stained 
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LO^^DON SCHOOL OF mCIENE AND TROPICAL MEDICINE. 

DEPATTMEIfT OT EWTOJIOLOOT 

Dr J R. ButId*, 

A fitU ta«ik*4 for 4tt»«as| DDT mUu] 

OnpM. Based on the colorimetric mctliod oi ScHuern tad Hallfi 
{IBM y Amtr dim. Soe^ 66 2129) and modified for field o»e b the Stnimitn 
mo^imto ertdicatwn o mprign by Dr AL E. ALBttANOWxi The object » to 
daect mldutl DDT depova on wtlb loppated to hare been tr eat ed. 

htrmoc. 

(U CoOect «cnptoti from acafacm un of aboui 35 kq aa. 

(2) 5 raL OKc. H(90 7 toL owe. HNO pour 3 ce. of ihd rnktuie on 

to the Kfiplafi cod bod fntth frr 1 tnbwRm (iputt l«np) 

Cool. Add tiffwtf with tbaLcof bout 8 cc. Mutc (uxnfl oo taon oteou^ famt* 
m ctdIwI). 

(-0 Pout boo tept mo r finael cod odd I to 2 c.c bemm clMke cod dbcuti aqwotu 
m Poor dM boo m ne fa»» dmn tob*. odd «n cqnl qmotity o< S p«r cam. ■fcnhol 

ROH cadwtnnlosttobCFtlcBf poira. Colour iodiorta DDT (nneinf frcnipcb rmlA 

bhia (0 1 eof.) to dap porpk (10 nf or nor*) ) 


Dr RsjlodscP&I 

Appaotai ter itiiTtBr U* Whariav tl U itfkiisa 

A techtuque for mtriing moKjuitoe* trrth fioomceot compotzadj asd 
watddng them bj tihra-riolet %ht ba» been dereloped to ttodf the more- 
tnentt of these insect* it oigfat tntbODt afiectiag ther nonnaJ briirrioor (Pal, 
1947 AtUm 100 3(Xh Auguit. 1947). Tlie oooqoftoc* are dotted with 
anthracene, pbotophonr or suodifd maadaha ^ powder* 125-wttt 
" mecT* * top, whh » cooce atfi Ung reflector i* uicd for uhia-siolet Itghl 
The dmtmg protore b rtsy simple. The mcsquiUiea are placed in * jto 
chnnscT and ^ren a few poll* of the fluorescent dust bf meant of a hand dusto' 
Tlie method seem* rcry promising and opens out po«}bilrtles for the Hudf of 
the ecology and bfooomics of mosquitoes huherto tut possible 


Dr W 5 Rfc fairf*. 

Its Uf* Utfary *1 tb* bamrt aJtr TnmhttU •rfswis/T atU 

s dasertpden *( siapflcy awtkodi ter l*rm 

They occur most abuntUnlfy oo chalk, down, though by no mean* confined 
to tbe*e JocaDtie*. The prc-engorjemeol lirrac may be collected, itog hut 
^Trruk (the beat *re golmaplf*) confined m light foJdmg cage*, or by 
of simple light traps wWch cotuiit of a com with » central hole capped by a 

B«l*hTbQnwM4Iooiton Co„ Ltd. 
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glass collecting tube Larvae trapped beneath the cover crawl towards the 
light shining through the central hole and are collected in the tube 

The larvae feed on most warm-blooded animals, e g , hedgehog, stoat, 
squirrel, feedmg not on blood but on an area of degeneratmg epidermal tissue 
(histiosiphon) induced by the bite 

The six-legged orange larva, after gorging, goes down into the soil and 
develops mto the eight-legged nymph, distinguished by its dense covering of 
vhite-plumed hairs and constricted waist The adult is similar but larger 

Department of Parasitology 

Professor H E Shortt and Dr P C C Garnham. 

t Successive stages In the pre-erythrocytlc cycle of Plasmodium cynomoigt 
from the Qlth to the eighth days of the Incubation period 

Fifth day A small schizont 10 5fi m diameter, situated in a liver cell 

Sixth day A schizont 23/n in diameter containing very numerous particles 
of chromatin, situated m a liver cell 

Seventh day (a) A large schizont, 28 fi in diameter, containing very 
numerous particles of chromatin (i) A very large schizont measuring 30/i m 
diameter containing a very large number of particles of chromatin and showing 
a large, sharply outlined vacuole (c) A large schizont which contained over 
300 particles of chromatin, seen in a liver smear 

Eighth day A large schizont measunng 30/x in diameter with very numerous 
particles of chromatin The nucleus of the containing liver cell indenting the 
parasite 

The pre-erythrooytlo stage of P vivax on the seventh day of the incubation 
period 

(а) Low-power view of schizont in the liver showing a central vacuole 

(б) A large schizont measuring 35;i in diameter containing numerous 
particles of chromatin The parasite is somewhat shrunken away from the 
surroundmg liver cells 


LIVERPOOL SCHOOL OF TROPICAL IVIEDICINE 
Department or Entomology and Parasitology 

Professor R M Gordon and Mr W Crewe 

Man’s Teaotlon to the bites of Aides aegypu 

Graphs and colour photographs were shown which illustrated man’s 

reaction to mosquito bites and the alterations observed in these reactions 

following further exposure of the individual to irr^lar biting by Aedes aegypti 

t A fuller account of this demonstration is given m these Transactions 1948 41 
785 ^ ^ 



tABOmiOlT MTTTTKn 


Ehiring the »« of feeding the mocquho ratroduee* a aubctaoce Into the 
t«ue» cf the hort whai hi the majority of iDdivWuii* a rcactwo wbch 

doea not dercJop until tome conadcnble tune iftcr the bjte thli trpe of 
re*eiicm k referred to it * the delayed reaaion anti, for want of a b^er tenn, 
we call the aabttanec producing h a “ tcran. If penon* alwwiiig a dekyed 
reaction to AfJa are irrefukrly opoaed to fimher bitea from the tame tpeaet, 
a pToportwo become tefuhued, te they ahow an “immedtHc r cKtj oe and 
the delayed rcactwo ceaaea to occur If howerer they are fegukriy bitten 
at abort Intemla they do not become aeuaitExed and the delired reaction 
becomea pro gr caa i rdy leaa Intenao and of ahocter duration. 

It B Boggested that the uomonity ” to moaqujto bitca generally exhibited 
by natjTca of tU agea in the tropica la not a rack! characteristic but k due to 
the fact that from an early age they arc regularly expoacd to the Wtei of 
tbeae ina ec t a . 

If peraoca ihowmg an Immediate reaction to Afdn arc nregukrly erpovd 
to further bitci from the same apecica the aesmtJTity ptraiata for an indefinite 
period. If howerer they are regularly Wnea at short intcrvak the duration 
and mtnnahy of the inunediate rcaaitn become progrtaanrely though ore 
gulariy kaa, the atarr of the reaction ranammg nnmedatc. TV aenaitkstioa 
deaeribed ■ moat marked locally thua a pmon who haa been recently deaenai- 
tixed to AfJa by rqw d ed feeding on ose area of the body will atOl react on 
other parta of tbe b^y although to a feaaer extent than before the deaeoahm 
tiocL Deaenaiucatioo at well at aenartiyation, appeara to be highly apectik 
thua an Jndmdoa] aensrtlzed to AfJr* CuUz, and AMepMtJn, and sahaei^ueiitiy 
dcaenaitixed to Afdtt, itiD garc an immediate rcactioo to the bitea of CmUx and 
Ajtop^tUf 

In the caae of aenaltaed and noa'acnaiuxed peraona taking benadryl ** 
and exposed to mosquito bhes, no ip pr c ckhle change was obaenrd in the 
immediate or ddayed reacoon, bat a noticeable dimJnuticm of Itching wii 
recorded in ef h instance. In dittuictron from the failure of •‘benadryl to 
control moaqtuto bites, tha drug markedly reduetd the reactioo of an lodiridual 
highly ao Mitlje d to taetae bites. 

The hteratnre cooce mi og man a reaction to maect Wtea a extemrTe, and 
mow, ahbough not all, of the poiau recorded m thli demoostmwn hare been 
the aol^ect of itudica by prcrkxa wortcia. 


Dr D 8 Bartram and fiOss E W Babcrt] 

A taahakaa for tararttfatlat tbs 

Otii2dW« (awwsk) tka klUa* >oa*a at aattk 

During inreatigitlonf In lW8-f7 oo the effectireneia of maectiodea agamst 
the bitinf kruse of cattle, DtmaixMtM (Boetrok) boor L- H became ippareot 
that Tisual taacasmenta of the mtcnai^of mfesUtioM sere Lnjdeyjatc as 
for compintive work. A aampUng teclunque was dcMsed as described bekrw 



IJ^ORATOR\ MEETING 


9 


and has been found to be effective m enabling comparisons to be made through- 
out the winter of 1947-48 on the effectiveness of different applications of DDT 
and “ Gammexane ” 

A piece of surgical lint (18 x 12 inches), placed on the sacral region of an 
animal is overlaid by an electric pad heated to approximately 30° C by connec- 
tion to the normal lighting circuit T. he pad is left on the animal for 2 minutes, 
the temperature being ciiecked by inserting a thermometer between the lint 
and the animal’s hide T he pad is then ivithdrawn, the lint removed, and the 
number of lice adherent to it is taken as a representative sample of the louse 
population on the animal Such a sample is referred to as a “ lift ” “ Lifts ’ 
have been taken from the sacral region, withers, neck, and belly The number 
of lice IS counted at isnce, or the lint is transferred to a labelled envelope and 
the “ lift ” counted at leisure 

“ Lifts ” from infested animals may contain from a few up to 2,000 lice 
according to the degree of infestation After insecticidal treatment a re- 
establishment of the louse population from surviving eggs, and the gradual 
growth of the nymphs to the adult stage have been traced by “ lifts ” at intervals 
over a period of 5 weeks 

Department of Tropical Medicinp 

Dr Robert H Black 

Paludrlne forms of Plasmodumi falctparum 

A senes of slides was shown demonstrating, firstly, the appearance of 
P falctparum developing m a control culture containing no drug in the serum 
used for the medium and, secondly, the changes seen in the parasite when 
the serum of the culture medium is obtained from a healthy volunteer 4 hours 
after the oral administration of 100 mg of paludnne 

The parasites in the control culture underwent schizogony and formed rings 
of the second generation In the culture containing paludnne development 
of the parasites ceased in the early schizont stage before the division of chro- 
matin , they then developed vacuoles and degenerated — “ paludnne forms ” 

Dr J D Fulton, Mr L P Joyner and Dr Janet Niven 
The cotton rat as experimental host for kala-azar 
It has recently been shown {JI Gen Microbiology, in press) that the 
cotton rat is a smtable host for the experimental study of kala-azar The infec- 
tions are progressive in character and show no tendency to spontaneous regression 
for a penod of at least 8 months The new host possesses certain advantages 
over the hamster, being larger when fully grown and breeds well all the year 
round Whereas in the hamster death is the invariable sequel to infection, the 
cotton rat appears to remain well in spite of heavy infections over long periods 
Its value m chemotherapeutic tests is at present being assessed 
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L4BO»ATo»r »arTt?*c 


(1) S«ctWi of cotton m IKvt 1-| rfn 

O Scant of cDttcn m ^tlc«n ctmtlaTff iofectnl. 

(3) Bptmi me mf of tnrOr krleetcd eotm nt 
(f) UfCT fcoHt of infected cotm w 
(9) Smkn of hvoRcf Hrcr «l)owin( tiyVrfrtmU 
(B) SectM f hfcititer Iddney thowM nmyfnfd 

(7) Cotlwt m wfab infection of •otn* montbi duntwn ihavmt tSe ecuwUtioa of 
tmmmJ offne, enkisod Irrwr md tpkat itonod bdney end ynnee of pnmtnl 

(8) Hcnmer wftfa infectiao of nne tmiilM ckndoe elwwiii* eondrtijo of fanul 

^2^ •Eorktidode, wWt nufad k mJ icJue m ef tfac kldtwy oedenu, end 


Dr F Hiwkint Dr W L BL Pktj *ad Un J P Thorftoii 

Tl0M Itmt cf PUamdlgm Qmmtfii 

Sectiofti tod pbotogr^hi were dc iaoo m ited ihowfng tmoe fontu of 
PU mt i dh m Q- na mo ^t m tbe lirert of three monkeja which bed brai io^^cd 
IfltrxreDOuiIy with cporoztntea 5 deji, 7 deyi 15 boon, tad 7 diyt 23 boun 
etrher rapectirdy The ptrerfle* derckip in hrpetic ptrcochjinitotu cdU 
which fcieoonie freatly dmended in the procot. The Urj^ot form foond 
me tiof ed 6S i( 6]^ 

Dr W U H Ptrrr Hr P F J SdreQ ui Dr F HivUnf 

Proemtiea tf pstk«rt&te ortuhai la • Imta otdlOHi Ur Mtml 
BOBtkl 

A deraomtnrion wu fr«n of tbe c quipn iem for the preae i m k u i of 
orginhmt tf 70* C Tha enttaa emalhlfy of ■ Urpe th^ot jtr fiDcil 
With tolid ctrhon ditreide tnl tkobol The fluid comunise the Mgtnmn ^ 
a pitced hi tmtQ tmpoulet vbxeh tre kept tnuiieiMd in thk fre ering niiztare. 
Mlcrofilente tnd adulli of the filtriel worm iMmmetdn ctami were deinoft- 
ttrated which htd been for 2 monthi on thiwiflg many of them thowed 

modlrty tttJii. TtypirKwome* tnd TttfcmrmM Affi-o can he p r eterr ed In the 
tame way 


MIMSTR^ or AGRICUtTUnr AND FTSIIERIES, ^VE^’BRJDGC 
Vnou'-Air LtBOctrowT 


Hr J 0 BrathmtOD 

Tm tfitrt «f rtfitto dryom n lit toeriti tl Etmtrm w>tOd t»f £. Ms. 

EmmmttntOa UotporotCed oOcytta coHected from ibe caeca of chiciefrt 

fftre acairi tnd rountunoi tl 29-C. In tnnojpVTO of Inown icto.io 

hmnldiUttrotptTindiofl5tnd651««rt. OdcjtU tpo^tri in tn ttnapbon- 

t low ta 60 per cent, rclatire bunjidity were found to he Infccmr to chkiem 
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LiflDRATorr Hrm'fc 

(I) Sm(na ot comn nt it-^ -*•— j-r f ifriViiiirfi 
r> SwMi of cocon r« ^jIocq •kaOtriy fcrf«ttd. 

(3) Sp W n nu ttc erf hrtrlly Infccld ■ ■nt n .i nf 

(4) Lirer ttae*x of infected cntio n m. 

(5) SeetKn of hmimei ' brer tbo* h( «B 7 lo(ik«k. 

(^0 Sectim of httneter k^dner kbowmg mafioKi infihntkvt. 

(7) Cotton r« wkh Weetion of toene iiMOthi dunoxi ihcnnnc the cockditioQ f 

mtemd enkt*«d Drcr md tpken oonwl Iddncy and •bwe of perbonetl ftii, 

(8) Httn*»er with tnleoiao of aone teMuln dontloo rimbxg eonditiw of tatenj 
or»io* feneralited ■nylcwlodi, artth twked tarohrwTJt of the tidoey oeilema. nl 


Dr r Hawking Dr W L. H Pwry tod Hiss J P TlnnfOB 

TtaSM (em ef Ptenrodtan tjmmtttgi, 

ScctioDi cad photo^nphs stcre demanstnted allotting tune forms of 
Pltmodaam c y nomo igi m tlie Irrm of three mockcTt vhlch bad been lojected 
{ntrrrencnsly 7(th epammtea 5 deyt, 7 days ]S bcun, end 7 days 23 hours 
esrHer rccpectirdy The perartt* derckp m bepstJc pareochymatous cdls 
iriucb beoacDC grectly drOmded in the pfocess. The Uf]rest farm focod 
messured dB x 61x- 


Dr W L H Ptrrr Kr P r J 8«v«0 tsd Dr F HavUn; 

Prts smM efl et pttlHrsai* Mtssha* la s Irtsss »cs4UeB lar ursnl 
mat) fits. 

A daBonstnOon sr»i grven of the eqoipncm for tbe preserrstkm of 
OTfcnbrns ct 76* C. Tba consjsu essatttsUy of a lar^e tbtraoa jar fffled 
with toW carbon diaxUe st>d alcohoL Tbe 8irid comainint tbe organiimi 
is placed in soull ampoules wWdi are kept immmtd in this tmur^ TftVtrart. 
\fWTfihn>.- »nd adufu of the filantl worm LifmetijUa nmai were demon- 
strated whJefa had been frtwen for 2 mODtht on ihawmg many of them sbwred 
motility cgutL Ttyptnoeomes end rrepoaewta dvtimi cin be preserreJ m the 
aame way 


MI\ISTR\ or AGRICULTURF AVD FISHERIES, IVE^'BRIDrC 
Vrrou'tAar LtwosuToar 

Hr J 0 Brotbsiiton- 

Th* tfTKt af rslstlTS Iryattf « **• a®*?*** •* tt^rO* uf E 

EiwtfTU tntila. Unsporubted oOcysts coOceJed from the caeca of ducien^ 
were rsofited and maJraained at 29*a in almoapberes of Wnown rttorre 
humidities for penods of iS and 65 bouts. Ofleysts spe^ted in w almoiphcrr 
low as art per cent, rdalirc btrmldjty were femod to be infecthr to chicten 
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LiBO«ATO*T JtEltl'W 


tretted cHckdn. There a deerr*^ ]n uudear drnvoo and »egtnemitkHi 
mcrotatca when rtronger aohrtjona of *i!phimei*tUf>c were uacd. The 
OTcfio d effe cu of aujphammthiiie are bound up with thk reduction In toe 
of the acfdxnnt and the aupprcaaion of merouMte foruuUon. 

Mt A E Pierce 

** tpeetfli aatoUelM U TryUmtmo fttm ta raftaal 

^^The prwQce of ^>ecific tgjhnurfna to TruhomemMS Jotiws hai beendenwo 
ftrated In the ragmal duebarje# of Lofected cattk. The method cocuiata of the 
mndng ef Tugnul mneut with roehed apr which la allowed to lolidify In bdiU 
petndnhex. A enperwon of lire tnehomonada ia then pipetted oo to the aurface 
and the preparatwn incubated at 37* C A quafitilnre aaaay n made by appJjmg 
the acale uaed by Roeotnox (1B4I) for Jodfing the degree of agglotraitwo 
Agglutlrana rruhe an earCer appearance in the %‘agini] muctn than they dobi the 
blood Eod promltipg reaoha hare already been obtaloed In the appGcitioa 
of thia teat to the dragnotia of tnehorooniaau amoog berda of cattle, 

h C CToacopfcal prqjarattotta and pbotonucrojnplTa were eshfhrted and 
ahowed the rtnoua de g r te a of aggludiutlon obtained n tbe agar preprntlon 
of Ttgmal mueua. 


Dr E L T«yter 

A caUan suttM (« f<yw rmwvnda lha tataarndlata h«at af tb« Dm 
loka Fa»r> 4 « htfine*. 

\later culture haa prored unaatiafactory for thu aoail wbch ia better 
regarded aa a mud analL The exhibit cooawt^ of two nch culture! of the anaH, 
the culture procedure beiDg u foUowa — 

(1) Oar ti coOected fitm natural haUtat of the Hwil wid i* i trr iEwil beat in an 


\ViirT abo coOected from a satural halihai the wuA. la std»d with the cUy 
antD vm wbola b of dw uMalume y of vet mod. 

(3) The mod fa moulded into alope m ahallow awililnet of ffa*t » «rthetw 
wart vid made k a aurfacr repnMhidna. In nfanfanjiT tfe* foinpriiUa of 

Water frwn tba Kwa habtot. cnntafcwt* alpe fa then ^ wface 

of tba tHid in foffloott amount to hra VnaH pool at the bottwn of tbe Hope. 

(5) Tba top of tba aillaia dnh ti then eowad vith iW and ^ mcdMa kftja 

glMbw orm fai»wtod<mf*»«4v«bf«rtlwJnlloo«aiJ«Wmatortbefoe. 

the anafla are ntroducc^ 

nte»„i.<BfnlpCTo( p.mtori» uirt 

chalk aikl few oaaneal ta aprtnkJed on to the aorfw of the enhur* to vjppfcmaot to tbe 

Dstural food. 

Tba cuhnt* tfaoold U kept m tba iwtu. and at aamparature of 70* F to 80* F if 
nptd fTDWib fa deaurd. 





UBOKAIOaV lOXtlKO 


It. 


AWritdoMi^ •pprakoattly &-2S fnmsM dErka itSj br moutb for IS d(7i, wu 
O'cti. At the flfut iir of tmtmrnt dw. «ipt»b ae d a ap pm tr J mm the tan, ul hy 
tmUth dc; the dkchsrsa had e«oe<l «nd dM wound aw qulK healed. In (trp «ith tUe 
toal kapcOT CB tetu, the teoetil ctodltioo of the patfcm boproed eo that hnnifiAiitrt 
the CDom wu cmofeted, be wu sufficTemly to b« dachatrnl from bn^tij U 
ww then pmcrlbed • i m lnteaan m ckwe of 0 29 yr a inine chlort.(Iuu« b^aff i ly for 3 
oMCrthe. 

So fcr there ht> been do rekpte, tod when [ot rxtnuned 2 months tfter 
dtKhirfc front bo>|nul, he wn ktoUng sod fcdutg weU he hed funed 17 lit 
In wofht, the woiind vm •oundly healed, die ropintory mownmu acre 
good, there am nether teoderocaa nor obrnnu eolirgemeot of the Ihrer do 
tnioehae were found in the stoofs sod the Mood count wx* nomuL 
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tliemmt^fcneounofU«jc»micTtolhi»rfiadbonit On orml in temperate 
t^e. I Uijn propoeuon of tropicnl unmjli ■ucctimi wrthin . fe* mottUo, 

botlotneriTTiTe for peno<l.drel«ti»elj prat lentil Thexr m lutalli rtiefi 

ei^ were beiltliy oi mvtl, or which him iocceeded in orocomln* nr 
InfecUoo they may hire brooght, or In rerfuemg rt to lereK 

Many tropical mfcctioni and InfaUtbm require for tWr ipretd i apcdal 
intertoedate hoet or rector which is oot found In tempertte cGmato. Obn 
otaly tuch condxtwrt* will not be trtiwntacd In capthity ThU the pariMtc 
might u*c new recton ia pocsble, but thu doe« not *eem to occur m practice 
although proof of rti oa atf r p ice would be difficult and the fact might be canTy 

omijoted. Moreover the coocrete floor of the prthnaiy xoo dco a far remorrd 

firm the ccmditrani under which cornparable apread of pmaitea • nrt- y r |n 
temperate region*, the Drer flukca of abeep, although it b coocarable that 
pmrate berda of wild animtla might Infcit with an exodc fluke the tnaib of 
aome EngEah water meadow 

Eren when no cuch Intermediate aid u required, apread of parawtoa h 
prevented to a large degree by the icnipulout deinjEiicsa adopted in eoologlcal 
girdent, eapecuSy here and in the U SA. Mortorer another mdmdual of 
the aame ipedea ca the boat, or one cloady aOled, mutt be to doae proximity 
at the ri^ time. Tlua ta tikefy not to happen. apecuDy ax manr ashnab moat 
be aegregxted in qutraotme oo cmvil the tune when puaafica are probably 
moct samerouatad active. 

\>’ben all allowances hare been made it atiD trnna cudoqi that some 
ccmdhioea, coenmoc enough in the wild, should not be found m capthmy A 
good etample n sekuatoaonuaaM in tbe gnu (vrildcbcen). Thla ccaild not be 
apected to ^read m captmty but h doe* not appear to hare been recorded 
in temperate cUmatea, even in ammata recently impofted. Once tfjun, jt la 
likdy that infected immala die before being abipped from AfrKa. 

In tbe London Zoological Garden* ohaervation of many condition^ h rm 
dered cCfficuh by ah abaolotc ban on the taking of blood fiJua Crean Itvc 
mim»k except when ayinpiotn* are prtaufl atroogij auggestivt cf a blond 
mfectatioou Faeces are aiDccted from all newly amred m a mm al* and eiamioed 
for the ptoence of worma and ova. A ^ery large prcpoitioo of immilk ire 
fomaf to barbour worm* of aome tort, only those btrf in tbe Gtrdeiw art 
opected to be exempt. 

UnnanvcT C<wmof<i. 


So Bttlc ta known about tbe eJfcela of nutritjonal defiemraca in mo< imnuU 
that tbe#c coodiUora arc acldoro dttgoe-ed. It a niiprauig bow Dnlc r. known 
about the normal diet of aome anlmala- For irwUnce, it a ody recently that 
the rare mdnatoc, Anioedm haa been diactwered to be largely camnrorou* 
and not vegetanan (Ec<i«**cw IfMl). Some trumal. with untmal dirt* die 

after a abort tone in captmty with no obnouawfO* of any dcfiaeocyjfc/ 

eating monkeys of nich widely separated genera as AWU and CoWiu On 




■*0 IH«A tX or TWOnCAl OMCTf w CVTtVE VnU> A-<IHAL.S 

hi\c bwi iTCimi*^ h» France tfld GtmwnT From mo« caws «f 

cntcnti* m mtnub, rw recogmicd pztbo)^ u isolated, b owo c 

0/ the rahnoflrilse S mnrykt type mutton has been reported in babooiH. 
ciusmg tn outbreak of ententa with camera (Scott IfC7J and iha ofRinbrn 

Tam 1 


MCO«).orTiaocxj.w<»«iormMo«im»«aiin oim winiN u«ui rmrt m r« rx*>so. 


fleUTt 


B finmtri. 

Lothl (lasv 


pAitMUiHR end 1! m (IIU). A/«w nr^ini. 

umW h>t. 

V tiifti. 

tcim^ 

.. 



Rtaiu. so Barnm (IK ). 


Vmft BtfrxMtri 103 B«>d. iSn* 


uoder its later name 5 ncnac, hat been aoniltrly reported in jwn g i n ot 
(CocniflM, I&47) In sheep thxs orgaoom ma> cause a chokmc coodition, 
erai hi tempoate cLuiutes, and ts well known as a cause of sepocaania in 
many rodents. Saloonelbe of Tanoan apeaea hart been fcpund in dHcroit 
raptflea, espedaDy by Erwsiw m the U.SA and JwnrtJy Dr /ocv T-trto*, 
Mm DocclU and I ha^e foQod a new apeoes b an AfrKan python, 
sehaa with an ukerstrre eoodfdoQ of the {ntestme (unpublished). 

snijtcM:}raTBa snp KitxnTSJAX 

rbese are cot eocounlered tn cap t m t y I hare performed ibe Uefl bdti 
reaction on the blood of aeseral manunals dymg aoon after amral from Africa, 
but with negatire resuks, 

viauto. 

Once more only a hmited adecuoo of cocdmocs known to occur in the 
nfld are seen in capimty R^hcs and the neurrtioptc Timses of monkewi, foe 
lastancr are not seal. Faittscoais is one of the rare eiampies of a naturaJ 
infection of wild tn which ciasaic work was done laoptrnty (Goanert 

1930 and TaoUF rt mL, 1839). Nowadaya pamas can be tmpooed only by 
■pccial Geence and njid quaranlioe n earned out. Smcc the outbreak m IfW 
when one keeper died, the Zcologal Socsety of Loruloa has been allowed to 

uDpert ojanyparrota from sD pam of the woHd where they occur butnochncal 
Qfc of pcittacoaa has been found among them, nor hast rod sion bodies been 
founi m the apkens of any wiudi hare died. 


nrwoi 

Acuoom^ttwis cf bonnes ts wefl known. \ itreptothra infeclton known 
Miiocardraia kills almost half of the csptnriralialnes In ill parts of tbewcaid. 
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Iliii^koomUntwbmttTptnownlMfatm<Kiticlnc.rtlt «»trenmnio- 

mcnui cooditiooi wiD lad to tn Incrwc ra dettlt#. 

In Ttbla III and I \ are iliown the zataanth In which ptumodk lad 
nucrofilame were Identified over t penod of 15 year*. Only m.mm.w tn 
taken, ta bong of mow Inlerert to me<Bctl men and Tctermanaiu, It wOl be 

•een that very few were encoontered, althooghaomt 300 marim\»li were exaituned 

each yem- Actually pUvnoda art found moat often In bird*, Indudinf tuch 
imapected ipeciei as penguma. The»o bird* occur In far warracr regions than 
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b popolaity auppoaed, and all iboae In which the panvtea hare been fenad 
appear lo hare come from ootiide the Antarak: Cindt. In London fw> eaae 
of spread of plaamodia by natire tnoequltoe* haa be® luapeited. 

Aa wen as the paraartea m®tlaocd abore. Is found sometimes 

in rentDcs Trrfv M oamM Is rarely mcotmtered, espeoally in mammals. How 
ever i»e of great utterett occurred In 1W5 wh® T cof^oUm* was fewnd 
In the blood of a \\est African water-buck, THf^i*pha fntms nuported from 
Nigeria In 1931. Thui the parantes had persisted for II yean in an animal 
ranored from a tsetse-fly area, er® m the absence of a mechanical rector 
b not found. . , i 

A bnge variety of dBatca and other proton art found m the intestines 
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DIMAAO OF TtOnCAL OWCUI Of CA^mT WILD A»UUL» 

oW by Sln^-ba tmlftm, «nd {he freqaart proeoce of Hrteths »p under 
llw moom of the ctea of pheucnu of dWerem .pede*, •ometime* woW 
obTion lemon*, tod •wnctnnc* with chroidc infltmmttkri tad alceratioo 
(Fif*. 2 tnd 3). 

F*r too many tpecka tre mctnncrcd for a ranmtiy to be poaiibJc. The 
number of tpeoe* of par**ito recorded from any boat depend* Urjdy on the 
thorooghnew mith which tHi ht* been atucEcd. [Tvai, ertn in dooestw 
trumab NivTO-Lnunff (1W'>) Uau thirty^ nematode* « haring been found 
In tbe Inteatine of the borae, but only one from the yak, Potpiufmi 

Moat of tbe typei of diaette aeen in man ire c wcion tefed. Hookwtrm 
a one of the moat trooblcaome. Recent^ 1 hare aeen thJa m a gorilia, firing 
a pot-belly and marked dytpooea m crertrori wbkh rarntbed when the 
won^ were cndicited. 'Oie cotubtion b troubletooe on tUrcr for farmi. 
Mai^ caniKorej and ungulitea, cqieclaOy the pig tribe, harbour Kcanda, and 
of the larger ungulate* harbour stroogyiea, often In ray large nundjert. 
nelry mfeatatwn wfth threadwona* la common alto, capeoaDy In Prunalct 
mch as the chlmpamee, Ajdknpoptiktaa frtfbdyUs the coprophiTtc habits of 
which render c nr a ttrrt remfestatton inemabk. 

Amoog reptOei In/eeatiaQ with nanatodea it panJeukriy ammon. I hare 
*cen a number of can of what appeared to be ftralgfatfornrd abace^se* in 
rariota amictiofia In these anicntl* lo the walk of which rtry amtH nemaiodn 
were found on aection. 

Armopoctt. 


ftmtll msnber* of defcj or bee are found oo the lUn, hairt or feathen of 
many anlrnaU, but addoin caote trcuble and do not appear to act *a recton f 
The beautcfolly camouflaged tKi* tecs namd the nostrilt, in the 
■rJlf or under tbe taQ bi Urge hxarda, are good samples of th ese . Socoa 
thnys » w arm with rermio. > familiar sample being the European 
hedgehog EmMv rtrepam. When anunak are ill their cctoptratho often 


increase greatly In oambera. 

Ilowerer soch paraaite* can gire nae to acnoua diaturbaace. Recently 
we have K«H m epidoiuc of ac T ere Infeatation of the akin m a nomber of tpecia 
of with OphoMjtas ttrpotUfm. Thu appewa to k Hi the boat*, if only 

by “ wearing them down." hCie* often occur m tbe hmgt cf make* «° d may be 
found in the discharge from tbdr mootha and noatrik. The cunout orgsniim 
PvnxrfftMha nttcvlatia may be found In large numbera in the lungs of acme 

makea, t python* TTu* sometirDe* infests man. 

Smipta and D*i*od« infest tbe tan of many anunak and may be tram- 

mhledtoman- Tbe most sercre case I hare aeen recently wia aarcoptiemf^ 

UOQ of the tame young gorfll* which had bookworm. Tbe ammal arched 
off almost an rt* hair and da akm became thkkcned and rogose orer the tfeas 

within moat easy reach of ita hand# Tteatmwa wflh beni^ beMMt* emok^ 

effected a complete cure. Any trouble with the akm an animal a noetced at 
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DISCUSSION 

Th* PmMePt I think you hnre ilt enjoyed tUi tilk that Dr Rrwni. 
hM gTTCT m to wjccmctly tnd *0 denriy It b« brought to our muub the 
great imporUnce of compinUre pathology ^\c hare only to refer to ihi* 
pncumcmyt«a diwKc of raonkeyt, evd call to wltwi th« fyndromo 

been doonbed or ngguted c* occurring m to *« the raloe of 
RudyiDg lhe»c di»eaM« u Dr Riwell hu done. We bare mth m Mr M G 
MtciKT the PrcudeBt of the Zootogtctl Society who » roott {ruerettcd m the 
Proaectonum, tnd who hat promoed to mt • few words on thit occmIoq. 

Mr H G HAOlten The good fortune tt mine. I here thji erenJitf 

00 SfT Philtf MAKtot Raidi I invitaboQ which 1 rtry readily accepted becauie 

1 wanted to learn more than I knew about Dr RfWELLiwork. In the Zookyical 
Society of London we hare been rery happy b our pathologrtu. We hare 
had eery dstlngoahed men m that office, one of nbom, Str IlAtctD Setnr tt 
here tonight. More recently Coload llAMorrax retued from the tame office. 
Dr Rmu. hat not been with oa very hmg. and I hare been extremely interrtted 
btterung tonight, and bearing him ghre a nimnury of totac of the tropicaJ 
diacatet rereakd b capave antoaia. 1 hare been ddigbed to hnd in bow abort 
a thne be hu leaxned ao much. He came bto a new fidd. Optire animtU 
constitute a new fidd of enqnhy end one of our greatest dlfBcuhitt n to koow 
how to handle the tick aountlt re the Zoa W e need to get more and more 
infermalba about the coodltiona whteh nar be affeetbg them tfid h a for 
that reason that we aitach to madt tmponance to the office of p&hdogin 
because the pathologlit It finding out mere and more bO the tboe. We hare 
been very happy m having pathologuta — I think we hare alwap bad «ich 'Who 
do not mcrei^ »ork b the Proaectormm, They go out, tfudy the anhntli and 
watch for arti ooet. IVy look out for the dull eye and itarlng coat and other 
Rich early aynrptomt. more they find out the better we liuU know bow 
to h«nHU our Tumal patiefiU tnd gradually at Dr RzwnJ. has mentiorved 
we arc atendu^ our field of knowledfe. I did no* know until lonighi that 
animalt could, tt I hare undertfood, carry pathogenic orytmimt for ytart tod 
jreara, where wc know they cannot hare been renewed th^gh an btermediaie 
■nimil, became the Intermediate antmil it not there. There h a rut deal 
that I do not know about the Zoo. and I am happy to hare fcaind out a BtUc 
more tenigbt. It was for that purpose that I came here, and not lo wifle 


your time. 

Th« PresMent WTc are very fortnniie to hare Sir Htaotn Sanr with a 
tonight and he bat a meiaage for m. There it little he doet a<x know shout 
the daeaaea of tnmiilt b the Zoa Looking at Urn Icmdy array of tpeom^ 
—moat of which were preaerred during bt tenure of *1” 

be made the Proseetwium of the Zoa He hat done i^y good ihingt but 
that win stand to hit credit at one of the greale< he hat done. 
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* Sir Harold Scott When our President honoured me with an invitation 
to take part in this discussion, I wondered whether I could contribute 
anything useful or interesting It is just upon 20 years since I ended 
one of the most fascinating periods of a long career, leaving my post as 
Pathologist to the Zoological Society of London to take up the appoint- 
ment of Medical Secretary of the Colonial Medical Research Committee 
Detailed records of many hundreds of autopsies I naturally left behind 
with the Society and my personal duplicate records I handed over to 
Professor Fairley, who was interested m comparative pathology In what I 
have to say tonight I have to rely on stray notes and on reprints of papers 
which I published durmg my service at the Zoological Society If they seem 
somewhat disjointed, I crave your pardon and indulgence I shall confine my 
remarks to diseases common to wild animals and to man, and I would like to say 
a few words first on the more strictly tropical diseases of man whose analogues 
occur in captive wild ammals First, then, enteritis and the dysenteries I 
have note of a red-faced spider-monkey {Ateles pamscns) which died of a liver 
abscess associated with amoebic dysentery In the same year there died a 
white-nosed coati (Nastia nanca) , in the right lobe of the liver there were three 
" separate abscesses, the lowest of which had burst into the peritoneal cavity, 
setting up general peritonitis Two years later an orang-utan died of a dysenteric 
colitis At the hepatic flexure there were scattered petechiae, but the descending 
colon and rectum showed an intensely inflamed -surface with small crateriform 
ulcers, with imdermined edges, the intervening mucosa being swollen, just as 
in human intestinal amoebiasis Of enteritis there were any number of cases 
I remember one outbreak among hamadryas baboons on Monkey Hill I was 
not allowed by the terms of my appointment to carry out expenmental work, 
so I sent a culture of the organism isolated to Professor Ledingham, who kindly 
reported that it was Salvionella aertrycke, type mutton Investigation 
pointed to a carrier among these animals and from it, or others subsequently 
infected, the disease was spread by contamination of the water or by food 
pollution and direct contact In 1927, the same orgamsm was isolated again 
from the same animals Proteiis morgani was the cause of death of several 
animals I have notes of its isolation from an orang-utan (Potigo pygvioctis) a 
squirrel monkey {Saimtris saurea), a patas cercopitheque, a green-billed toucan 
{Rhamphastos dicolonis), and others Tbs, as you know, has been recognized as one 
of the causes of the summer diarrhoea of infants An orgamsm of the Flexner 
group was isolated from a gorilla and from a Canadian beaver In the latter 
there were intestinal ulcers and tbee of these had perforated Two had been 
sealed by lymph, but from the third intestinal contents were pouring into 
the pentoneum and death resulted from pentomtis Another organism found 
m human disease but not, I believe, fatal m man, may cause death in animals, 
that is, Bact faecalts alkaltgenes It produced m them acute ententis, the mucosa 
being swollen, deep red, m parts plum-coloured, almost purple, from pylorus to 
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cloaca. It related firm Mvwal tnnniU a I^crtHlam • tnuaon from 
t^olio an American pUtc loard and a puff adder \a impoftant pomt b 
that oJceration was teneranj* absent from the*. One had three tm.n 

the* were probably doe to the presence of nematodes, and in the puff adder 
there was ijjatch of false merDbranc, 4 to 5 inches tbore the doaca. Lastly 
I reucubted pjlhoo in Dec ember 1027 dkd from a monhranouj ententrs. 
Trom the intestinal wiD and from the bik,5a£»*,/>flr«tvp*a«» a was Mated. 
In man, so far as I know the enientis product by tha organj wn ts nertr 
menibrax>oua. 


I would Eke to be able to say something oo trypaaosomlasa. I thought 
that it would be of great Interest to find out bow long animals canthtued to 
harbour trypaDOwnes after their armal m this country fnsm the tropics, I 
sccordlrigly planned to examine thdr bhxx! at interTiJs, but •!«« I the idea 
perished at birth. Sir Pfrat CRALsoas-MmauU- aent for meand nhtjesgrre 
ing that soentihcally tbe knowledge srould be interesting and it might cren 
be oseful, said that the FeOows of the Society would regard tbe tiloag of a 
blood^amear ts nvlsection and that a Urge number of them would bnmcdisttly 
resign. Though I rentared to point out that th« measure was one of dUgooats 
I failed to titer bJa deosioa. Nay more, I had to ghre op my vi T is c a wp Itfcnce 
at the Londoe School of Hygiene tod Trop*cal Metbaoe while boldifig the post 
of Pathniogst to the Zoological Society To pass to another which 

Dr Rewtll has mesdoBed. In my time at the Zcdopal Gardens a aocardia 
or g reptothrg dcsetae was the cau* of death cf not a few wallabiea (Maerefm 
cp.). It bean a strong resemblance, b to fact cioseiy rdaled to ecthmyco^fs, 
or lumpy jaw All toological soactica, so far 1 am aware, report etsa of 
this condition. It seems to occ tg m outbreaks. 1 looked up the records and 


found that in 16 ycir^ the Society lost M out of 180 (30 per cent) which 
is about the same proporQoo ■ recorded dsrwhere. (Sometnnes yean elapse 
without any cases.) In about half of them, tbe jaw b fint affected, the te^ 
are loose, but there ts no caries Infection euten the mucosa at or near the roosi 
of the teeth in othen the bt* of the toi^ue » the primary seat the fauces and 
Boor of the mouth bemg Lnraded secondarily occasionally the nasal passages 
are invaded first Thence it may extend, as one would expect along the respirj 
tcry or aDmcmary tract oc both, and to the liver and pancreas. Again, the foot 
may become inroivcd, perhaps by the annnaJ Ikkmg some wwmd there 
Inrasicn of tbe tiawtes is rspid, bttle, if any harrw of resaunce b set op I 
win twt dwell Iceger on thh I wrote a speoaJ trticlo on it to tbe Soariy’s 
PnettEMfj in 192S. Momhasw, if we except C*xmia.Ni s pubno^ {<m 
as “ teanlnnkeis cough,*' a, to man a sniface mfecoon. In arrmuh , m m 
rsdua especuDy it may beewne wy widespread sod cause death. 1 fwnd n 
,pre«LmV. nnilcm mooKr llinmfli tb, p<3<«^n£. 

the WKnul UBue, It cMri da* of 'be foU^nt Re^aa 
(und^which I mdode BettKha) a rottt-tnake a xelhne-epotted CaaiJ Ml 
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frogs, salamanders, tree-frogs, African and Indian toads and a tigrine frog I 
published a paper on this interesting condition in 1926 Porocephahis, a pen- 
tastome, a degenerate arachnid (not a worm), is not very common in negroes , 
cases were recorded m last year’s Tropical Diseases Bulletin m comment on those 
of F E Stock and SLA Manuwa, published in our Transactions Though 
often symptomless, Porocephahis may cause serious illness, as collapse of lung 
.and, indirectly, intestinal obstruction The adult form I found quite frequently 
in snakes, pythons and vipers, and the nymphal forms in lions, leopards, mandrill 
and other animals 

I am loath to take up more of your time but, if I may, I would like just to 
touch upon, not discuss, some of the many conditions which arc common to 
man and wild animals 1 hey have all been culled from my work at the Zoolo- 
gical Society’s Prosectonum — 

(1) Intestmal obstruction was fairly common, especially intussusception , 
one was very unusual and was preserved for the School Museum In a serval 
the upper part of the duodenum had passed through the pylorus into the stomach 
and was strangulated Diaphragmatic herma was another unusual form , it 
occurred m a tiger cat {Fells aurata) and a lion cub , much of the abdominal 
contents had passed up into the thorax 

(2) Intestinal perforation, often by ulcer, sometimes by nematodes, some- 
times by a foreign body A tin-opener perforated the gizzard of an ostrich 
and penetrated the portal vein The digestion of an ostnch is proverbial, but 
the following must surely be a record What I removed was mounted and 
preserved m the Museum There were three handkerchiefs, three gloves, 
3 ft of cord, two iron-wire staples complete and several fragments, a 4-inch 
nail, four halfpenmes, two farthings, a franc, a motor-tyre valve, part of a 
magneto spanner, a collar stud, a lead pencil, a picture hanger, an alarum-clock 
winder, a watch swivel, a fragment of a locket-chain, a wooden film-roll, a screw 
and sundry small pieces of metal which had been snipped off from the wire 
enclosure 

(3) Cardiovascular Aneurysm of the heart m a hooded vulture and a 
common rat {Rattus rattiis) , of the aorta in a Malayan palm civet, m a walrus, 
in a falcated teal and m a scarlet tanager {Rhamphocoelus bresihiis) Rupture 
of the heart occurred m an Amencan tree-sparrow (truly this died of a broken 
heart , perhaps there' was rumour of its having to leave its Enghsh bride) 
Congenital heart defects occurred in a Hemitragus jemlaiciis and a, De Brun’s 
wallaby V D H occurred in vanous forms 

(4) Neoplasms, particularly malignant neoplasms, were far from uncommon 
I have seen sarcoma of heart, liver and bram m a porose crocodde , another of 
the heart m an Indian rhinocerus , extensive endothelioma in a brindled gnu , 
the abdomen was enlarged by the growth and, in fact, the animal had been 
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d<JQC», It wai ttolitcd from •eren] tnimals a I^CTnllafU • tmaon, from 
tonokn, ts Aroerican pUt£ loanl and ■ puff adder An importani peint i 
that nfcerarfoQ was teneraDj ahaem from these. One had three small ulcers, 
but thoe were protiblj due to the presa«e of nematodes, and in the puff adder 
there was ajwtch of false membrane, 4 to 5 inches sbore the c\<ma. UkIj 
1 reticulated python, m December 1927 died from a membranous enicntts. 
From the itrtesii f ia l wall and from the btle,S4i!st. fi^atypJiontm B. was tsolitcd. 
In man, ao far aa I know the ententa prodinrfd by this orftxnsm U nertr 
membranous. 


I would Cke to be able to say aomething on tiypanosomlaau. I thooght 
that It wtuld be of great Irtterest to fiisd out bow loog anmuls continued to 
hartKwr trypumasomea after their amsal m this cnontry from the tropica. I 
accordingly planned to gamine their blood at iwemila, but alas 1 the idea 
penahed at bmlu Sir Prra CitAi-ua»*MrTafELL tent for me and while agree 
mg that aaendfically the kncnrledge would be imercidng and h ought eren 
be oaeful, aatd that the FeDowa of the Soaety would regard the taking of a 
blood tmear aa Tmaecttoo and that a large munber of than woold immediately 
resign. Though I Tcntured to point out that the meaaum was one of diagnosis, 
I ftDed to ahg hh dedaion. Ntr more I bad togrm up my nrlscctioo licence 
St the LoodoD School of HygKne tod Tropscsl Mediooe sri^ boldi&f the post 
of Pathologist to the Zoological Soaety To pass to anatber nb^eet which 
Dr Rewhi. hsa meettooed. * In my tone at the Zoological Gardena a noca n ha 
or streptothrix d isease wu the came of death of net a few wallabies ( ^laenpm 
sp.). It bean a atrong rescmbltnce, la In fact dosdy related, to actmomycosts, 
or hanpy yaw All toologicsl sooeUci, so far u I am awm, report casg of 
this coition. It seems to occvir In oQtbrcika. I looked up the records and 


found that In 18 yean the Soae^ lost 54 out of 100 (30 per cent) which 
B about the tame propoctioa u recorded clae wherc. (Somedma years elapte 
snthout any catea.) In about half <f then, the jaw a first affect^ the teeth 
are but there is no cang Infection eaiien the mocosa at or near the roots 
erf the teeth In others the base of the tongue is the pninary seal, the fauces tnJ 
flotr of the mouth bemg omded secondarily occaaionaliy the natal passages 
are mraded first. Tb««e it may extend, as one would expect along the respin 
tocy or alimentary tr»:l, or both, and to the Irrer and pancreas. Again, the foot 
may become inrolred, perhaps by the annual bddog some around there 
Iitnaion of the tmuet la rapid, Bttle, if any barrier of r e ii iTaTKX u set np I 
ariD not darell longer on this I wrote s speoal erticlc on it in t he So c^ s 
Proa*£Mrt m 1625. MonffiasB, if we except CAmu-uti’a pulmo^ firo 
o^idnnko, cpogh," o, m Mn. • mbet Wertini. lo 
richl, opOTllj It naj brajme -ntj wutoptiad »id cm, doth. 1 

rinaduM In ■ 111111011 rnumr ihmjjh thi locot, 
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purchMcd crtpnilly became it wta betered to be b wh<t « ctHed eupherautw 
any an lotcrertbs coridon and there wn a chance of acquenr^ an addmomj 
ammal for the Gardena, two for three-hajfpeoce ta k were b very tnnh on 
this occasion they bought a pig m a poke. It wn mdetd mteroUng but orb 
pathdogiohy Sarcoma of the tbyrwd and cairiooma of the parathyroid In 
an oUer {LMtra hurt) ax>d aqnunoua ephhcBoma cf the tonaO fa the wolf 
Thyroid tumoan are coanmon, 1 cannot tay why In raccoona and {met. Other 
coodidom I may meoboo are haentorrhagjc pancreathK duodenal ulcer m 
h on cub and a fcEne genet (eertaialy not in tbcae iiwtaocca due to raoljnp) 

congenital malformatKra of the bdocy fa reptilca, farda and mammali hydatid 

and coenurna oaterta fibrota m a pigmy elephant (the ikuQ cm Eke eheeae), 
and lymphocytic bocaema fa a Senega] chameleon (white red corpuada 

5 3), Of tbcae Dr Riwm. meritiona coenuna in the braloa of ungultlea. I 
have put on record two ceaea of ctrniurua m another family (/ the greatc< 
tntereat. Both were fa Gdadt baboooa (Tl/ropttirair ffitds) and were Ken 
m the aamc year In one the mcatea were very large. There waa one the lUe 
of a coconut m the right breaat anot h er aa large aa an o rang e at the right 
ihouldcr a third, tbe ame of a cricket ball at the back of the nght upper arm 

a fourth tbe aoc of a fhrea ball, or abould I aay a golf baE, m the aubmcnUl 
region, and there woe amaBer ooea to the mcdintmom and pericarebam. Tbe 
ihymua w«t a cyatle mtat of them and there waa yet another the aare of that b 
the Mjbtneraal region m the tight pmrenal Uwue. Tha aabial had been in 
the Gardena 18 monthi and a cwdBbg of the right bretat had been noticed 

6 to 7 monlha U«er The aeeood w»t the aubjea of fewer and wnaDer tuxnoora 
but wu eren more mtercatmg locreaabg weakneat Jeadjog gndutlly to 
paralyna of the hind hmb« had b e en noticed for 3 to -1 montlw. The condhioQ 
waa dcfinrtdy ^laatic m character and aenMtion waa defeclhre abo Utterly 
Thn animal had been b the Gardena for 16 monthi. At tbe totop^ three 


email cyata were teen low down in the left pleural ctMty One of thoe had 
penetrated through the imeictBUl epacea near tbe apuial column and hud invaded 
the TOlcbral canal and gradually comp r e wed the cpmal cord m the kmer doraal 

region. In conchmoo, may I relate briedy a aad krre-Hoey of the Zoo ? I.ove 

IB a diacBK common to man and cmnula, and b the tropica « m temperate 
dnnatca. A female hanud^^ baboon, the widow of one known as Morphy 
was wooed nt ttamdn aecrt by four amiors Hmuhaneouih- A batUe-royal 
ensued m which the Udy auffered somewhat, and one of the gentlemen, hanng 
gamed a temporary advantage, fled with her into tbe water whither b 
fonowtd to renew the fight- When the final victor emerged, bnng^ »ilh hon 
his nroaoecuie and hard-»on bnde, tbe was found to be dead. After boHmg 
a wiirOw I remind you the was 'Mrt. Morphy?), he and hU co^nwm 
the not momun. preBUoebly to dirat rapidoji, retmtd^ 
peod At the i«iu«t I fouod «Tetrf beuae. u.d icTCeha 
^^cowat fee deeth, which w» defmtely doe to drewolns Tbe weeewfel 
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■ Icmj period, » rery mtuJI. umJerjUndibly m, foe one could only expect to in. 
chrome icfectlom wWch hxd r«kp*aL With regird to dcficiaicj dt^e«ei 
irnmil* lire ur>der »Dch rerr dxrtne oonditkins lod to rntny c*<mt ii ertremdr 
difficult to deade on toy partkulw dirt. A$ • rule, SmreTtr iiumiJ* bi\c been 
tested out to tome extou before resdnog the Zoo, tod htre becotne teemtoraed 
to whtterer dirt hts been cvtdabte In their optlmy and during the journey 

It » surprising whit unnatural dirta mar be aucemfuL 1 or example tnlcxten 
which m nature feed almost entirely oo anti, do well on a very artlScul mixture 
of minced meat, eggs, milk, and so-calkd anta ^ga, really pupae. In fact, 
we had a dlsutcr laat yen in trying to jpre in aiueaier its oatonl food. An 
anta nest was brought in hom Wlupaoado and gi ren to two young tamanduav 
rheae aramals feed on tree ants wUdi they obtsui in almost pure cuhurt by 
pulling off the bark of infested trees. HTien gircn a pdlfiil of anta nest they 
feadQy beked up the ants and pupae, bat in addctioo ewaltowed wrenuch earth 
that they died of mtotlnaj obstroctiofL 

OcctfiontHy are me« with diet deficiency m the Irtcral sense of the word 
by the animal not hiving been gi i ot sufficient food. Recently an mterestlng 
amrnal readied the Gardens after a loog aca journey and oo amral wat very 
aartge. There waa good reaaon for thta as the tnimaJ about the auc of a large 
cat, hid been gtren ecly one btnioi a iaj far food and was vhtially atarring 
After I few on a more adequate dirt Hs dxapoartlen completely chxngeii 
and h new pla^ with the keeper and feflenra han Cke a dog. Here ts abo a 
record of a pair of young cartada ibt had been fed adusrrely on peanuts 
dunog a journey from Qambia to London, and yet one of them aurrired I 
Defioency diseaaes present a reiy real probkna, howerer and 1 ttle b 
known about the cond Uona gorenung the nutnbon of all cold>blooded anrmsb. 
For example diamdeooa, whose natural d el i' almort cmunly iraects, nertr 
last Toy kmg lO cipimty ahbougfa fed on whit would aeem to be a natural 
dirt. 


rmiDy I ibould hke to refer to one difficulty which confronta every patho- 
logat worklog it the London Zoological Gardens. It has been comidered 
necesaary to aroid dcang anything which might be mtopreted as nmectwo 
in the atnet sense of the term, tad therefore there has been no pmodic cximtnj 
two of the blood of •ounslt, wiuch might bnog to fight vanoos liienl mfcctiom 
and mat m the treatment of diaease In its early stage. 1 need oolj rrtcr t 

recent articles m the Prcai concerning the giant pioda weeping for the foresu 

of Siechwan, or ahuflog iU eyea from the danling aundime of Rege« 
Tark," coupled with the denund that it ahould be aoit back to Chins, to rrslae 
the sort of cnticatn an mstitutioo Hke oon h** to 

In new of the difficuhiei. Aerefore h is all the more cit^le ^ w 
much has been accomplished by the study of animsis after they have died, md 
finally 1 should Hie to join in atying how happy we are la our new Zoo 
pathologist. 



f 2 1 „.!, Scorf= rt'eio" 

Te G»”‘“’‘ „a«e<i '" I irn.»*“>*'>“® 2nce>v*'' *" w* 

to ot.e»'“"® t, me»«^ ”t to0« J the 



34 


Ditruastov 


tlwiy* rwofded limn u Piasmo&m or Uttmefnlns My muon for onm* 
B pimhc Ptaimaram U that io the penpben] blood I hare ban able to find 
achitoQU, reprodoction forat*. mod I dH the pamitc* llsemifrrXfv when 
there BTC no reproduartf forroi. That aepan&oo b ftnly acconte though fa 
the c*»e of the parasite* I call Harmopntns ooe might occanonallj' find repro- 
ducing form* if a longer acarch of the film were made. A* regard* PUsmodm 
m bird* in the Zoo, c aeem* to me that they may be infected there, h b qmte 
poaaibJe that mosquhoea In the Zoo may get infected from one bird and inocnlate 
the infection mto t<hcra, ao that the PtuatWiKat in that way may be trafianatlcd 
to hosts which are rwt the nxtnral ones. Pengmn* cooummly bare PUsmoiimm 
and aometHnes the mfectioo U »o great that ooe a inclined to thini tha death 
is cauacd by rt. The PUamoJiMm of pengu ns a fairly well known and aeem* to 
be pecoliar to the penguin itadf Dr HaoiEmctitiooed tbeca*eof rrypewiiwaj 
foaifoioca which ocettrred m an antelope {Tragrli^Aai fra/at) from West Vfnci. 
Tbit mfeclKjn wai found by myadf fa the animal, which had died from Krae 
renal cooditloQ after being in the Zoo about 1 1 year*. There was no endcnce 
that It had cootracted the infectton from ny other m the Zoo and the 

obaerratioa thaw* that antelope may carry a trypanoaomc infectKiQ for many 
ycanu 


Th» PmUtof It haa ahnyi pooled ree bow these penguns get injected 
with plasmodia. They hm come from Sooth Georgia, srhere there are oo 
moaqtutoea to tnosadt it Do they become mfecled oc the rorage ? One 
partioiUr bird, a kfag pengma. from ke-beund Sooth Geoqp^ «a* auppowd 
to be infected at Buenoe Ayres on its way to this country 


Qc Cannfaha^Lov I bireahrayanuuniamcd that tbcZoologscal Garden* 
arc agold mTne for anyone srtthhig to atudy compantiTe pathology and research. 
If one cortnden tint all theao annnala, and capecuBy bird*, that hare micro- 
filariae m their bk»d motf also carry the adoh forma, and require an intermediate 
host to carry the mfeclion to otbera, then you wj] unde n ta nd that a person 
nn^t apend the whole of ha life atudying Uh* group alooe. There b room 
for *eTeraI patboiogat* really to carry oat research on the va* amount of material 
BTiaihle. 'iou bare heard from otbera. Sir lUMin Scott especially of the 
pathology you find in ammil*. tumoois, bacterial infectirm, ett I w« the 
phT*Wan to the gorilla fa which he found the FJemer a baoDu*. and I remonber 
Jio. It w« dpn* dactatmg with Profmor Woolkioi th, powibk 
of itm drfoe. He tbooght I numm dtfiatixT ^o. m«c adj 

tub^idc. Sir HA*old did *n Kitojur md found Ilut it dird of bKdiilT 
dpHUeij fran which be tajiled ■ FTeiiitr bwaHm. 

There a ■ grot field fa cocopeotiTe pjthnlojr o ■ help fer humm daeawa. 
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frocn tbor* after only 18 honn on thk medium. In the abacnce of opet^cnta! 
TeriScatKifi, rt ia Tcry difficult to becmam of the pabogmiaty of any organ m 
tx>lated at neeropay or in the lirms, tmless thia b idenbcal with a pathogen 
producing the aame Icaion m another apeoes. 

Sooth Georgia U not vnthln the Antarctic Cirdc. I looked thtf up Ui the 
map recentlr m conoectioQ with thu problem of the proence of PUtmedatm 
m penguioa. 

In my talk I wa* abk to deal tmh aelected poinU only out of a wealth of 
material accumulated deaprte the Innhattona maidoned. I am glad that the 
adectloQ appezra to hare Included ao much of miercat to thn Society 
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fartrodoctton rf tratmeit by uitravtnou* injection of ttrtir ouetlc, olnct of 
nule fero wu recommended (Manwmi 100^ bat re-mrettigitKn by Rioitt 
( 1936) bu thown tbu drag to be ineffectire. Thymol boutnc im u»ed irnh 

•pparect raccoi by Etra (1915) end Ronotncct (1910). Gowjcm (1926) md 

OwDt (1928) inTcttjgited tbe im of emetine periodJde white Goudcw tnd 
Hid* (1930) employed mrcDietme there trettmeot* were t p p arcnUy cffcctiTe 
but were prohibitive hi coet Liter the ore of imfUTine denvitlvei enjoye d 
I Togue nd ftvuorible reiult* were cbimed by Finctl (1934) bot Finar 
(1934) Khalil od Salab (1934) cod GlovAXXdA (1930) denied there cltimi, 
A copper Bill, coproqum or paiodex (redtom cnpro-o ty qi rin cilhi •olpbixme) 
ww Uter introduced by Vw Nnn:* (1®7) tad SiiaA (1937) who befiercd 
It to be effectlre, bat CAwrrtrt (I93S) tod Dttni (193S) coochided that cup- 
roqmn trettmcnt w*« a ftilare. Keuul tad Salaji (1934) foond tlebrin 
(mepiaine) to be mege eu ve, while CAWtrm (1036) came to the budc ctm- 
c Qsloo with regard to carbon tetrachlondc. 

VtTKQt xttenpU hare been made to adouniatcr antimony by mouth. 
Tboi tirtir emetic waa admink tered by the oral route by \Valxei (I92S). 
GoxzAin Rctccm (1945) adminatercd cntenc-coatcd tablcta of Urtar emetic 
combined with atropine aid nttmiD Bj arhSe Ataw (1947) treated czperj 
meouHy infected moduya by ciral adcnmatntlon of r e pro d ral combiocd with 
riboflirm. Detphe the ctroeg cdmOc aoioo of the drug, cmiderable aueten 
has been dumed by there wochcra. 

Darmg the Utt deci d e reaeirch warier* of the I C Firbenjoduatne it 
Elberfeid hare ayotbetixed ud teated a number of eegardc ctmpoandi for 
btfhamcidal acttnty One of thetr renea, derekped onffmally by Mach waa 
found to contain acTcril actrre compoonda, tbe moBt prcanWng of which wi* 
termed mirici] D Altboogfa Btt*»fBrtory reanha were obtiined in mltnal eaperi 
menta by KBttrm and Go'ctcot (1W5). no faciDtie* then edited foe cP n i cd 
tntla of the new drug- Irtreaugitioo* were therefore undertaken by tbe preaent 
antbon to TCfify iti bllhirxicadal action and toxicity both fa Uboritocy experi 
menu and clinical tmla, in dew of tbe adrantaga which a Bitbfactofy ora] 
treatment pronure* to y eld. 

IIlfTOtT or MUACIL D 

Miridl D which a s thartinthoDe denvaiiTc (I-oethyi-4-dktbylaimoo- 
cthyUmfaothjcrrenthone hydrochlonde) hii the follow fag ftruettiril formola - 

O 

C NaCH,CH^N(CrH,), 

(XX)« 

s CH 
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It IS a fine yellow powder, moderately soluble in water, a 2 per cent solution 
being obtainable at room temperature 

Kikuth and Gonnert* claimed that it showed high activity against Bil- 
harzia mattsoni in mice and monkeys, as little as two doses of 5 mg per kg at 3 
days’ mterval being sufficient to produce a cure in the latter species An equally 
favourable result was stated by Kikuth* to have been achieved by Vogel, 
work ng in the Institute for Tropical Disease, Hamburg, m ammals infected 
with B haeinatobta, but no details or confirmation of this claim are available 
Nor does Kikuth himself appear to have made any tests on ammals infected 
with B haeinatobta although it is known that a strain of this species was being 
maintained in his laboratory 

The toxicity of the neiv drug was claimed by Kikuth to be low, the chemo- 
therapeutic ratio in mice being 1 30, whereas that of fouadin lies between 
1 2 and 1 4 Another German worker, Hecht,* made a preliminary investiga- 
tion of the pharmacology of miracil D, which indicated that it was, perhaps, 
more toxic than had been originally supposed 

According to Kikuth,* the adult parasites only succumb slowly to the 
effects of the drug, still living but severely injured worms being found in the 
liver several weeks after the administration of curative doses The principal 
action appeared to be on the reproductive organs, the production of spermatozoa 
by the male and of yolk and egg-cells by the female having already ceased a 
few days after treatment No diminution of fertility in mammals resulted from 
the regular administration of the drug 

Immature worms were claimed by Kikuth* to be unaffected by miracil D, 
in doses far exceeding those found to be lethal to the adult parasites 

More recent work has somewhat modified the original picture of the new 
chemotherapeutic agent Its pharmacology was re-mvestigated by Wood (1947), 
whose results tend, in general, to show that it is less toxic than the work of 
Hecht had indicated , and further experiments earned out by workers m the 
Wellcome Laboiatones of Tropical Medicine confirmed Wood’s findings 

Methods for the estimation of miracil D in the body fluids have been 
described by Latner, Coxon and King (1947) , while Halawani, Newsome 
and WooTTON (1947) have recently published an account of the investigation 
of the concentration of the drug m the blood at different time intervals after 
admimstration of various dose levels, and have shown that a correlation exists 
between the blood-level of the drug and the urea clearance rate 

* Accounts of the work of Kikuth, Gonnert, Hecht and the other onginal German 
investigators may be found m the Reports of the Combined Intelligence Obiectives 
Sub-committee (File XXV, 54) 

A M account of the work bnefly recorded in this paper has been pubbshed as an 
omaal Mtnutry of Publtc Health Report from the Government Press, Cairo 
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Clinical tmU earned out bj- Blai*. llAmuxo and Roa (1M7) b the 
Soutbern Rhodeaian PoWk Hcahh Departmem produced dlaappoimJn* rrmlu, 
both m palbnta bfected with B iWiu/oiM and tbo« infected »uh B mojoom 
only 22 per orot. of the fomw and IB per cenL of the Utter abowim ippirtrt 
curea 8 weeks after the end of treatmeot. There b reason to beDcre howerer 
that the doM lerd osed In these trbU was too Ion b relitkm to the urea dear 
tnee rale to maintain the neceas ar y mimmnm Nood-lcrei of the dru* to kill 
the wofmt, 

Workcii in AmenCTare abo befered to hare obtamed dJiappouitinj renilu 
but DO published detaEs are as jet arailable. 


Temcnr 

It may not be out of pUce to recapitnUte briefly the faEcta facts about tbe 
toxHTitj of mimi D whieb hare emerged from tbe wort of Hecht (1W5) and 
\\ ooo (l^MT) and have been conhrmed by mrestigatars tn the \\ eOcom Labora 
tories of Tropical Metfidne in connection with the present week, lieforc pro- 
ceeding to relate our own obserrattoca on tbe eflccu m man. 

With regard to the ■cote terooty anb-lethal doses of the drug cai»cd a 
Call m blood prescure and a slight aagmenuUon of respiralton. Stmuluneous 
admuustntMn of adrenalin reduces tiM drop m blood pressure but produces a 
greater sttmoUtion of respimnn than on be attributed to either drug alooe 
Since tbe depressor eflect ts ftm obeerred after adminorratioe of atropine h may 
be conduded that nllodin acts directly on tbe heart and blood mse4t rither than 
on the n ervous mechuusoL In fatal doesge death is doe to tbe direct effect 
on the hesrt nhich stops before respiratioo. Abort a certain level Intrarcnou 
inji«^inn fnrmrftimn shnilar to those produced by picrotorln. According 

to Wood mtrsal D prodoecs a mild sps sra olyiic actJcai on intestinal musde 
but respiratjoa and contraction of skefctil musde are unaffected 

The lethal dose vanes tcconCng to the species of erpenmeolal animal and tbe 
route of admnuslrttion. In truce, the arersge lethal dose (L DJO) IiesbetsretnSn 
and 40 mg per kg when the drag is given intravenously and between 140 and 
200 mg per kg follcmng intripcntooeal infection bat m tbe ca»e of wib- 
cutaneous injection death does not follow the largest dose wbch can be con- 
Tcmently administered (500 mg per kg X while onl admmtstratwo does not 
cause death in even higher doses ihsn this. Tbe lower dosage h tolcrit^ m 
repeated »imhdstratioo, 125 mg per Ig. orilly being wpported for W <S^ 
but subseoucmly causrog mortality wbicb readies ICO per cent •f'® ® 

No mortality foUowed a daily dose of 6^5 mg per kg after 23 dayv ^neapigs 

showed similar rtactloos but rsbbits were more sensjtnc and in the ^ oJ 
dU and monkeys tbe lethal dose by the oral route could oot be asetTtair.cd sioct 
the drug was vomited. 
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II ETFECT OF MIRACIL D ON ADULT WORMS , 

(a) Btlharzta mansont 

Six groups of mice which had been mfected with B mansont were treated ivith miracil 
D commencing about 60 days after mfection In the first four groups treatment was 
given at 3-day intervals, the dosage rate being as follows — 

Group 1 Received two doses of 5 mg per kg 
Group 2 Received two doses of 10 mg per kg 
Group 3 Received four doses of 5 mg per kg 
Group 4 Recened four doses of 10 mg per kg^ 

Living adult worms were recovered from the animals in Groups 1 , 2 and 3, but those 
recovered from the animals in Group 4 were dead Moreover, while viable ova which 
yielded Irving nruracidia ivere found m the faeces and gut-wall of the mice m the first 
three groups, only non-\nable and degenerate ova were recovered from the animals in 
Group 4, and no hatchmg took place Thus the minimum total dosage of the drug that 
appeared to have a lethal effect upon the worms was 40 mg per kg 

In the 5th group each animal received three doses of 25 mg per kg , given on alternate 
days All but one of the animals in this group died or was killed before the lapse of 3 
weeks from the end of treatment and living active worms Were recovered from each one 
The remaining mouse was killed and examined on the 39th day after treatment , all the 
worms which it contained were dead In the suxth group each animal received five doses 
of 25 mg per kg administered o\ er a period ol a fortnight Of the eight animals in this 
group, two died dunng treatment and three dunng the following 3 days , the remaimng 
three were killed, one 28 days and the other two 33 da>’s after the end of treatment The 
autopsies showed a progressn e lethal effect on the parasites, as may be seen by reference 
to the table, the fnajonty of the worms being dead in those animals which survited to the 
end of the expenment Thus viable ova ivere found in each case, which may be explamed 
by the fact that a few parasites surviwd the action of the drug It is not without significance 
that in all cases, even those m which insufficient drug to have a lethal effect had been 
administered, the w'orms had retreated from the mesentenc veins and the distal part of 
the portal vein into its proximal part and into the liver, an effect which is characteristic 
of drugs that bother the worms The significance of this observation is emphasized by 
comparison with the state of affairs in mice which had received no treatment, in which 
numbers of worms were found in the mesentenc veins in every case 

Two groups of mansoni-infected jerbils were treated with miracil D In the first 
of these groups, four doses of 25 mg per kg were admmistered on alternate days, starting 
on the 35th day after mfection Living active worms and viable ova were found in large 
numbers in an animal which was killed the day before treatment, in one which died dunng 
treatment and in one which died immediately following treatment The remaining 
animals were killed and autopsied 22 days after the end of treatment when it was found 
that most of the worms had retreated into the hver and that most but not all of them 
were dead Viable ora were found in the faeces and rectal wall 

In the second group of lerbils, fire doses of 25 mg perkg of the drug were administered, 
starting on the 77th day after infection Two of these animals were killed and examined 
21 days after the end of treatment, when living adult worms and viable ova wore found 
together with dead and disintegrating worms in the liter The remaining animals were 
therefore giien a second treatment consisting of six doses of 50 mg per kg admmistered on 
successne dais These indiiiduals were autopsied 41 davs after the end of the second 
treatment In all of them worms were absent from the mesentenc and portal veins but 
numerous dead, disintegrating and encapsulating specimens were found in the liver, and 
sections shotted that encapsulation had taken place and phagocytosis was proceeding 
actitcly Small numbers of blackened and degenerate ota occurred in the tvalls of the 
large intestine and rectum 
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(i) BlUrxim 

Tbm iiuup* of mica «hldi bad been fai£n;tnl wrth B 
rrrirac tl D ceuauiutiinx about 100 dari after Infcctiaa. 

I ^firwrnwp wbfcbre«Wfi*irdoaea©fIOfiw.peTk*.walcrTmt*d*T*.ew<mJT 

thoaa mice vfalefa tfled aooo aftar trcaamt bat abo dnac aunrhed W ba 

autjjpaled on tba 3Bdj day afier iKeivtns tbe lot doaa «m foorvi to coota* lirkw 
acth wonw Ktd to ba paiahic TMbb ova. 

In tba aecond fttaip «U<±i matrcd^doaaaoflOm^ par^Vf on auccanka dayi. ena 
mmae ara* aitoptfed on the 2&th day after iba end of tteatmant, a b ea b wi» foend tW 

aQ tba arorms had retreated to tbe brer but tbat tiwy tma ttSl akra «td aok* I tht 

n mifnm f anlmab ahich were IdDrd «d eaaj ut ad on ti» 3Stb diY after dwead of treat- 

raant, tba wonm taere fbood to hara ro-onartpd front the Iber but n»o*t of them trora 

dead and ab tba ora ob ae r te d arera deca nt rale 

In tbe ddtdjCTiMft adddirecetredfaatdaaeaof _S Bsst>pub(>ciaalterMadBT»,aIl th« 

ananah wata fcBliwJ md MflopihJ on ^ 3Pifa day after the oal of tfe«tm«m f 40 per 

cent, of tfah froup d e fta a tat a cna and dead wonm only neia found. ahlJa fat the renvMer 

rhUc cna aM bnaa actire a otim were obarriad to be preaeu. 

I addhioo to the mka tvo moekeya arm brarlly iafectad wbh B AirwMiita Both 
of ibeaa anvtab derekmd aetere bUhaiul djatuUiy tba faeeea contafadrot mnefa btood 
vtd imciia and abaadim <n. Both lecem d ftee doaea of nat. I dw 

casa f raotden No. 1 tbe dru( vat adnafiktared on aberttala dart nd the dow-nta 
aoiktd out at nmC. pAkC^^berea cn tbacaaaof monkey Noi. the drug wata dud oit V i e d 
on aocceawre dayi and tbe doae-ota workad out at 40 mg per ky DurBg and foQovrng 
treatment tha t^irrmU areta Wthatibc, ate no food e mp t Ktem retetablei, and balanced 
V tb diffic nhy yfmg tbe litnifi.iaion that they were mdi^ tha nna and faecet Mok 
on dbtiaetba yetkrv cofeur Bk>x[ and nwen fiaduaDy diaapprared from tbe uonla, 
vhida veie ooca man enturlT oormal by tbe tfaea week had riapaed Cnan tbe last dote 
vhda on dcaappeared by tbe irdday b otstkey No. i and tbe lOm day b meelay No, ^ 
blotreonr tha £aecea tenkfawd uvakaurfr wgaU i t for on. eo relapse taka* pUee 
btonkry No. I «as bUed and an t op ak d 3 men ha Fter tbe end of u n uu eoi nhen oo 
srocerw or on tecrc fouetd ar"^» n b the body wbiU mJ c roscopi ca Dy aS cepea appeated 
Docmal, 


tu uf xcT or smtcTi. d ost rututrai voana. 

A aloKta batch of mice all of ahab had bees bfeesad artb fi mnsaaf cn tbe same 

datanere (bridedbto four froupa. rod treatment eoraiatinyof four doaoi of 10 n* perk*. 

et 3-day favirrrala vas ctaamencta* reapeethrejy on the 8th tStb, ZZad and 

2»ib <byi after infretiorv All tboae mre# vWti njprbed »rn 

tl* Sith tby after mfectm vlwn tMng adtdt wouns vert tMid tn tha mesemenc and 

portal TeiM a* veil as ill tfwlherntarefy ease vhae T*Wa on from ahkfa hredunfS^ 

Initoto. n turfy fa.. goJIto, 

D et kkiidy Ivs no efWet on the grttnaCura morass. Ho^rerer k is posadda thu hiyn aT 
do*^ Irrel migta hare been effectfn and h ta oa blrntasn to carry «« Corther aipen- 
nseim to ahsmdite tba point. 


cvTuanc scat. 

Uandird for comparlsoa for tha trea^ sa W tm f^fret 

rto« of mfca infected, one WTtfa B amasam «d ^ 

vera IdOed and raamioed mho. the pasayi of rW a 

^^paraskeshadreaebednsatuntr Lhmyadnk -orrt- mrr, f»md fa. tbe mesemosc 
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100 days) than B i 
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(about 30 days) 
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For the purpcwe <rf idminatritlon to hirmin patHsm, entenc caited *ad 
pUm tablet* of two met, one cocummg 2D0 mr and the other 50 me. of the 
drag wrre u*ed. The enteric coaling, the adTmbirtj- of which had been 
•ugge*tcd by the fact that Tomlllng had foDowed tdmlruttjwtlm to cau md 
mocike)-i(HFCHT lW5),wt»laterfomdtobeanD«e*«ar7 and whQe the coated 
UbIeU were empfeyed throughout the tmlt recorded bekrw plain taUeta were 

*QccmfullytBedm*ocneofthel«erwoA(ajyetuDp^d)Cjhed), Buu*. MtwxDto 

and Rott (1947) laed plain tablet* without iH-effecta In then- Rhodetian tnal*. 
In the prehmmary truh, which were earned out in part at the Endemic Diaeam 
Hoaprtal and in part at the Church Mmioaary Society Hospital, dose* were 
adminmered corresponding to those adrocaied hy Klttmi as harinB been 
auccemfol in the treatment of monkey*, oamcly 5 mg per kg twice with a 3-day 
IntctraL Thus, on the a at u m ptlon that the a e erag e we^ht of adnh males was 
between 70 and 80 kg patterns rconsed two or three doac* of 400 mg with a 
3-day mterral between doaei. In the later trials, wlach were earned out in 
part at the Endemic Disease* Hospital, in part among workmen of the Bilhafzia 
SnaH Destructson Section and in part among pxtienis frora the riSage of Saqeei 
in their bomci or daring their temporary accocnmodaikm in the Ooann Datnct 
Hoapitil, the drug was administered more frequeeUy and m a heaner total 
doaa^ Ahogtther art gnxip* of pailcnta re ce ired trestreest with relradl D 
The first group concuted of 2D papem* at the Endoak Disesse* 
Hospital IQ fairly go^ general health tod as far as posaibte free frem inttf 
current Fourteen of thoe padem* were soiTenDg from haenutobu 

mfeetkn akne, two fnim mamoni mfecbon alone, and the remiining four from 
both form* of the <fase*»e, Aftertbe Inrestlptioocftbe Imr and kidney functian 
and the blood picture, fwo dose* of 400 mg aeparated by a 3-day aUeml were 
•dmlnktcied. Smee most of the patient* were under the tasomed irerage 
weight, the actual rate of admioistralioo ranged from 7 to 10 mg per kg per dose. 
For the first 3 sreek> after trestmeot the pilknta remained in tbc hoapital 
under contmuou* obaerntiorL They were then daefaarged and thereafter 


reported for etamuotioo once a srerk, the total perfeJ of post treatment 
ob*crT*tionT*ryingfftwi42to67d*ya. Smee egg ctamta from nnireated patient* 
showed cooaidcrable daily fluctuaUon and amce^ where nunsom infect on* 
are concerned, the diatributKJQ of egg* in tbe faeces fa apt to be rery uneren. 
It ta endent that eamination once a week fa inadequate and cooclosiow based 
thereon can only be regarded as tenlame. Howerer the resole* obtained grre 
ui reason to hope tb« m higher tod mace fnapient dosage a brr p««otage 

of core* raght be obtained. Apparent oire* were effecredrnserenom of 20 c*w3 

which remained under supemnon for the full period of the trials. In 
haematobfci ora (fiwippeaml from both unne and faeces by tbe ^ 
the end of treatment. In another ease dead haematobia or* only were found 
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M In p» icnu for a fonni|^ Dunog tlw fint Tr«k of thu period each ruiift 
rrewred fovr dotet of 400 rag of miraefl D adnAii^tcml on ahmalc diyi 
After obamiuon for a further penod of a week they were allowed to retur 
to their home* where they were rwjtetl, a* far aa poaaibtc meekly for dime 
eanunation and the conecoon of fiecal aimple* for laboratory toU. Ow 
both Jmng and dead, were obaerved id the facet* ura 1 the aerenih exaralnatio 
OQ the 50th day after iremtment when only dead os-a were found In three out c 
four patient*, dmicil improrentent wm* marked. A •ccond courw of trrti 
ment cotmating of 400 mg adrmmitcrtd on each of 5 nxxori e dart, wi 
then given. Po«t treatment aaminaucc after th» lecond cour»e rcrciled oed 
dead egg* on each occacoa and hatching ie*u proved negalne. 

A fourth group corwwdng of *u children from the rillagc achool of baqee 
an of whom were hacmcobia c**ca, were later pken treaimenL The drug wa 
admlnutered 12 bcwrly in doaca which varied from 100 to TOO rag accordm 
to the age and weight of the pauent. The fir** esune conarfled of 5 or 6 day 
and, amce U i unne remamed poamve. a leetiid ctxrrae wa* given about 5 week 
later in which the doae w*» increaard to fnxo 200 to 200 mg )b crery oM 
The onr* cnntlnaed to be poamve, although there wa* a deereaw m the toti 
nomber of ota and aa locrccae la the preportton of degenerate ones Thi 
resah i* of interest and al g nifi cance *mce it mould seem to radicste that ii 
chUdren, In m bom the bdn^ faDOioe t« generally good, the ehmotatton of thi 
dng t* rapid that it baa lode cu nu v e edect, 

Tlie fifth group conaisted of wwiraen or the children of worlmcn attaefan 
to the Bitbink Deamiatan Sectrao of tbe \run(tjy of PubTie Health 
who mere knomo to be autfenng from unoary bShama di*a*e The first cah 
was a boy aged 14 years, weighing 43 kg who bad only a moderate Infeetior 
hot ahowed comidersble bacmatuna. A 200 mg dote of miridl D wii gnet 
every 12 boor* up to a total of 2*4 gramme. Ora disappeartd from the utitm 
within 3 day* of the end of treatmeni, while the haematuru disappeared evo 
cari CT The physical condition of the pilieni unproved and be no longe 
compUiocd of pain on mictiinucai. \o subseqijcnt reUp»e mas observed 
The teennd caac wu a m«n, 27 year* old, weighing 75 kg. sod sufferiog freer 
a hght and symptomlc** mfestatKWL Haematuna was negligible. Sa do^ 
of 400 mg were administered over a period of 3 weeks, foDowmg whkh ora wen 
absent from the unne for nearly 2 months, but later there mi* a rdspse ^ 
second trestmetrt again produced icmporary iinprcnement, but a further relipn 
occurred later 

Tbelhjrdc**ewmJ*boyaged 6 }year*,me»gbJnglSlg mhomi tUo ver 
lightly infested and showed no baonatima. He recemd a 12 hourly dose o 
50 tng over a penod of a fartmght. On disappeared froro tbe unne befor 
Thhfnanibowed Uaod-krvl of miiaefl D of 10 « per JOO mL tS ham sfir 
fait last dose 
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5o rxrrBixrcr^ with mikwil d (mioran) 

the «ppirent level of miracQ D m the Wood tt mint be pdnted out bownrr 
th*t the te«* for c«im«lng the blood level of the drug ire eot jjKdfic tnd It 
miy wen be that the fijrure which they reveal ivhidr, meohofic prodoai 
fonned In the Itver 

Further truh are in proeeri of beiiiR earned out at the Fjxleintc Diwtvt 
Horpkal tod daewbere. 


Dwxbmon 

The eipenmeotal and cluucal rouht recorded above apf«ar to permit 
the coodtuion that mirtcil D admmwtered by the oral route U effeeth-e ap n i 
boah B iaewtMiotia (unnary bahamana) and awnatf (Iwcati®! bllhanbd 
tnd Fgjp^ aplenomcRatT) provided that a mfhaent total dooft i* admlnw- 
tered erver a auffiaently abort period of time but although marked imprmTmrel 
K apparent complete cure n not otuatly attained. 

llenreTer the elnip appears to be erratte h its act on, ettnn* Mne rvprrl 
mental animah and tome pat enu and faffinR to cure others, rbese erratic 
reauKi produced by mtridl D tn the treatment of both cTpemnentally infected 
Knhtuh and human pabeou when low doaagts were uwd lugjrrsted that the 
blood level of the dnig mfht rare m different indrridaala after the tame do>« 
IlAUtWAKi, NcwiOMi tnd K’ootto't (IM7) nvewljaird iWr point in human 
pattema They found that tfter a stogJe dene of 400 m* mlrai D le\T! in the 
blood roae to a peak rthre «hich roned from below V) to over STY) per 
100 C.C between 12 and ’’4 hoori tfter tdminbjrai on, depending on the 
efficiency of the kidney foncuon. In caaet wnh a h pt peak the Wood fevel 
dropped slowly tnd could sriQ be tbove lOD fi% per 100 e.c. 43 hour^ aficr 
adm nUlration, while n cases with i lorn peal it dropped to rapidly that It 
could reach rero within 24 boms. In soine of our cases which had received 
repeated idministrtlion it was above 200 pft 48 hours after the last dow. Qearly 
the angRCstlon made very early to the inrealtption by one of ua (M \ \ ) that 
dovape every 12 hours would probibly prewe to be moat satbfsctory as borne 
out by the reaulls of the Wood level tests. 

Furtber work showed that • ststistics! correlation extws between blrval 
mirtcil D level tnd urea de arau cc rate. Thus it would seem a wise plan to 
adapt the dotage to the urea dearence rate in order to maintain a hijth Ie\ 1 of 
miraal D in the blood over a penod of a week or more so that the parsutes 
inighl be subjected to a lethal correotraUon of the dnij for a auffiaerrt lenjph 
of tune. 

Several ptraBdi evist between effects observed in connccocn with sntnnony 
treatment to those obserred m connection with mncil D Thus u m ^ 
miradl D so in treatment with fitadin and tartar emetw the Hood levtl of the 
drug varies according to the eacret ioo rate m dlffcrtm ndlviduals. Further 
It ts a fa« that the reiipse rate » h^her m children after treatment » th tntimonv 



J M UATSON, M AnnFl A71M AM) A n\Ij\\\ANl Si 

compounds, probabl\ Ijccausc the kidnej function is better and tlic drug is 
excreted more rapidly The results of Dlair, IIawkixo and Ross (1^)47) in 
obtaining a small percentage of cures m children suggest that this may well 
prove to be true uath miracil D also 

The possibilitj should not be oacrlooked that immature worms, due perhaps 
to their phjsical position in the bod\ of the patient, arc apparently unalTcctcd 
by the drug and still go on to matuntj and produce eggs in due course Phus 
the fict that the anginal mature adults had been killed w'ould be masked wlicn 
the immature worms were present at the time of treatment, or reinfection took 
place during or immcdiatch following treatment 'Phis factor nia\ be possible 
to avoid by interrupting ire-itment and continuing it after an inteml , as m 
the treatment of oxj’uriasis w ith gentian a lolei 

From the clinical point of view the rapid disappearance of haematuria in 
patients rcceiaing miracil D treatment is import int since it indicates that whether 
or not a complete cure is obtained, the patient shows marked improvement in 
ph^slcal condition In this connection it is of interest to note that tartar emetic 
treatment is often preferred ba patients to treatment with fiiadin on account 
of the fact that the disappearance of haematuria is mucli more rapid with the 
former drug 

It mav be not without interest to compare our results with those of Rlair, 
Hawkino and Ross (1947), who reported that 2 months after the end of treat- 
ment S6 per cent of their patients who had rcccucd miracil D were still passing 
living ova, and therefore concluded that the tlitrapcutic action of the drug 
was slight However, they stated that the maximum tolerated dose for repeated 
administration was 200 to 300 mg per dav whereas in our experience as much 
as 600 mg per da} can be administered over a period of a fortnight without 
ill effects It IS true that some patients had idiosyncras}, but in other cases 
much higher dosage than that used by Hawking and his collaborators can be 
safely employed Moreover, it is doubtful whether a satisfactory' conclus on 
can be based on examination at fortnightly intcrv'als These workers probably 
failed to administer a sufficient dose rate to maintain the minimum necessary' 
blood level of the drug to kill the worms Most of the patients were school 
children, and presumably had good kidney function On the basis of the tests 
carried out by Halavvani, NnvsoMr and Wootton (1947) at the Fouad I Research 
Institute in patients of v'arying ages, it may be concluded that with such dosage 
used in children a blood level of about 25 to 50 /4g per 100 c c would be all 
that could be expected It is practically certain that such a blood level is far 
below the threshold value to kill the worms 

We, also, observed that improvement was substantially less marked in 
children than m adults receiving the same dosage rate per kg 

In our clinical trials, better results were obtained in the treatment of 
mansoni infestation than in haematobia cases Blair, Hawking and Ross 
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EXTCTrvtXTs WITH uiiVTi n (raonH) 

found no ifRnffictnt differtnce in the cure rate of the two ranette* of the dhaac. 
It may be, ts pointed out nrber that the drug rwcbei worna in the roeaentenc 
rein* In hjgher concentntjon than thoae lo the tcub of the rercaJ iJerua. 

In caaea m which nuracd D faila to effect a cure of bHhania n 

doea no: neceaaarfly mean that the drug haa been ineffecttre. It may be that the 
dose wia Inanffioem or that admuriatration ahoold hare been cooHtmed for a 
longer period. 

^Vhetber or not further cUnical trlila bear out our prdimirury tentatire 
conduaion that miracil D admin tit ged orally la effective In the treatment of 
fl. AaewM/oita and B ■aaroai mfcctiocia when uaed In a aufficwit do'agc, h h 
at let< poaaible that tt win prove lo be the ataitiog point of a new fieU of 
rcaearch in this tphere which may nhiinatdy culmlnat m the production of 
an oral drug which will kill the paraaltea in mao quickly aurdy and tafdy 


SinDURY 

1 The hittory of attempta to develop a drug for ibc oral treatraort of 
hiTharm dtieate la human beinga b brl^y rev i ew e d, coodudiog with an 
account of the developnaent of the new entibilhamal drug nuracil D (aBodio). 

2. A deaenpueo la given of testa in which anfasala opcrimenully uifeeted 
with B auRroR trul B httwutoiia were treated with aolutiofia of reiraeil D 


adsdtustered by the oral route. In thoae anlmala to which a aufBdem dosage 
wu grves over a suffidetu lagth of tloK, for etaaple, five doses of 40 to S(i 
mg per kg both viable ora and the symptoms of the diaeaae disappeared and at 
autopsy only dead and dltmtegrateng wortna were found. However in lower 
dostgea the drug appeared to be erratic m Ha action, killing lame of the wonrn 
and curing some Mnlmak when used in s given dotage while faffing to kfil (Ahera. 

3 An account ta ako givea of cfinkal trials in which miracQ D was 
administered to human patsenta suffenng from both vmctiea of biUiama disesse. 


Here, also, la lower dosagea the drug appeared to be erratic in Ita action, cunng 
acme patients and fafftog to cure otbera hot the reaulta of the later trials, in 
-which higher and more frequent doaea sreie given, were more eonsaicDf and 
improvement waa more marked. In the earlier series of tnala, doses of 400 mg 
were administcTcd twice or thrKe at 3-ihj intervals, fa the httr tent* erf 
mala, doses of op to 300 mg at 12 hourly mterrals were given for as long u 
a formlghL \Tablc ova disappeared from the unne « faeces, baorotiTO 
vanished and the phvaKil condition of the patient lobaUntially Improved, 
most caaea hler showed partial rebpac. It a anposaiblc to ftterahie too wxJdy 
with regard to doaige since thia vaned according to the weight, phyu 

Uon and urea dcamxe rate of the paueirt. Further iropTovemart was actaevrt 

after second treatment, and although few complete cures were obt^ tbe 

redaction in the number of ova aod the affloum of blood 

considerable The most aaiia^osy doncal resuha were sdueved by Weeptng 
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This paper deals with cases of yaws which had been treated at various 
times up to 21 years previously The chmcal observations and Ide tests were 
carried out by two of us (I A and R D II ) in the field, while the Kahn tests 
were made by the third member (M G ) in the Government Laboratory, Free- 
town The object of the investigation was to obtain an indication of the cute 
rates following the use of acetylarsan and bismuth sodium potassium tartrate 
(B S P T ) alone and in combination 1 he study was undertaken in two areas 
separated by about 70 miles In the first area the results after both drugs, alone 
and m combination, were examined at approximately the same time after 
treatment , in the second, a comparison was made of the results obtained at 
varying intervals after treatment by the standard combination of acetylarsan 
and 13 b P 1 in use in the yaws campaign At the time of the chmcal examina- 
tion Ide tests were carried out on the spot, and as many sera as possible were 
sent to 1 reetown for Kahn tests 

Serological results of treatment by B S P T have been recorded by Carman 
(1928), who found in a small senes of cases that after 12 injections of this 
drug a large percentage were left with positive serum reactions Fitzgerald 
and Gupta (1934) tested a number of bismuth preparations but found them 

• Our thanks arc due to Dr B G T El mes, f r c p , of the Medical Research 
Institute, Yaba, Nigeria, for supplying us with the Ide antigen, and to Dr W P H 
Lightbody, C be , Director of Medical Services, Sierra Leone, for permission to pub- 
lish this paper Acknowledgement is also due to Drs Michie, Hutchinson and Peaston, 
who (when working in the yaws campaign) treated and recorded the initial lesions of some 
of the pauents 
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IMATIttXT or 


aQ of btUe valoe hi dTectlng perwuentlf good rouka Eowew when they 
cocnblncd 2 oc 3 tnjectioni of neo^himn miib 8 hijectrona of btsnroth, 
aerokigia] cure w*a obtained in hdf the cam. Wilkt? (]937) record* reaolu 
of hwahn tetu after acetrlaraan, but k ta not dear from hi* paper at what perioth 
after treatment the teat* were earned out. \pparcntly cf thirty-ooc patiatta, 
all Kahn poetire before treatment, who rcce ir e d between 4 and II doaea 
of the drug, aeren had becocne Kahn negative on the occnxtii of the laat aob. 
aequent teat earned out but the Interral between treatment and the laat t« 
nuiy in tome caser hare been too abort for neverad to be expected. Clinically 
moat of hi* exact were cured and the remainder improved. In oar aerio 
aeroiogical teat* were not earned out before treatment, bet cluucaDy all the 
caaea were conaidcred to be definitely yam, and the fKt *h«t only 7 pa 
of caaea were Kahn negathc after mdTcctual treatment wkh ESJ T 
ft rcaaonablj certahi that praetKaOr all oar caaea woold have been poaitite 
had tbej tested before treatment. 

CauPAUtotf Betttien Rbolti of Kahn and Im Tirra. 

In c ar rying out the Ide teat the method deaenbed by Smith and Elmu 
( 1945) wt* firat fodowed, uaiog onbeated acrum, but it via found that many 
of the poerthe Kahn aer* were Ida negatlre;. After desctirating the kti at 
S6* C. reeolta were aocoewhat better but there was adU a condde^e measure 
of dla a gr eg B enl. The otiginaJ Ise (1636) teebmqoe quoted by GtADWOm. 
(198^ arai then Qied. Coiretpoadence wo doaer bat the moat aueeesafol 
bftch itfll ibowed an a g r c ea ' ic Bt of only 60 per catt. Fln*ny we came to the 
CDOdusioo that dea cO r a tioo of the aerum wta eaamlitl and that h wta aUo 
adrmble to add a drop of 3 5 per cent aalinc to the acrum oo the iGde. 

Ttwnxtbod lard wn to wkl pf»timim loejMaj ot tia •crm to be trUMt to* kopful 
of 3*5 per ffrit —Ittw m Cbe emcanty ot tbda, md then drop of tbe dihned Ide Ktacen 
fran a p4>rrte (tbe nbatitntE pUtoi^ knpe rraflaUe tocA up too HmH a quantity of the 
■nt^en, nboae aarfKe tenaon b fe» than that of tha otbaf rctfwit*) The reas«rt» wm 
tnkrd with tbe comer of cener bp after rnfateb the ibdea w«a ihakm wldi 1 
and dreukr nWTWiienti for S anl ibe rraujti then read anmcdueely wrtn the 

eye An exampk <*f d* amparatbe Kahn and Xda reaulti b rfxrm in Tei* f 
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Considering only those sera whose Kahn reactions were either definitely 
positive or definitely negative, it will be seen that there was a 75 per cent 
agreement between the two tests When, however, we tested a number of 

sera from untreated cases of active yaws or from cases which had failed to 
respond climcally to treatment on the one hand, and from a few subjects known 
to be free from syphilis or yaws on the other, practically 100 per cent agree- 
ment was obtamed In our hands (I A and R D H ) the Ide test was not very 
satisfactory as a method of estimating serological cures some months after treat- 
ment when the titres of many of the sera had become reduced, and it appears 
that the Ide reaction would have a better field of apphcation m testing an 
untreated commimity for yaivs or syphihs when most of the sera would presum- 
ably be either strongly positive or completely negative (Possibly better results 
would have been obtamed if we had measured the drops of serum, saline, and 
diluted antigen accurately from a pipette ) The necessity for deactivation of 
the serum also considerably reduced the simphcity of the test when practised 
in the field Another difficulty encountered was that on hot dry afternoons 
the test reagents on the slide tended to dry up during shakmg before the results 
could be read We feel some doubt as to the reliability of the test when practised 
by African techmcal assistants as Smith and Elmes (1945) suggest, at least if 
it 18 to be used as a te 5 t for cure after treatment and not merely as a diagnostic 
confirmation 

Clinical and Serological Results of Follow-up after 

ACETYLARSAN AND B S P T ALONE AND IN COMBINATION 

The cases shown m Tables II and III were examined 6 to 7 months after 
the commencement of their treatment Injections had been given at weekly 
intervals Nearly all the patients received the full course shown , a few missed 
one injection The sera for Kahn tests were collected at the time of the climcal 
exammation , the number of tests done is less than the number of people 
examined as some of the sera became spoilt during transmission In Table II 
active non-infectious plantar yaws signifies marked lesions such as hyperkera- 
tosis, erosions, fissures, etc , accompamed by pain on walking , inactive plantar 
yav s sigmfies similar lesions, but usually much less marked and unaccompamed 
by symptoms Bony changes were not taken into account In actual fact, 
nearly all patients who at follow-up showed any lesions other than framboe- 
siomata showed plantar changes m addition and so are included m the plantar 
categorj' 

The chmcal and serological results after the different courses are seen to 
run roughly parallel, acetylarsan alone in six doses producmg most successes, 
both chmcally and serologically, and B S P T alone the fewest In Sierra Leone 
much the commonest form of yaws encountered is non-infectious plantar yaws 
comprising hyperkeratosis, clavus, cracks and fissures, erosions, etc , and of 
the present senes of 274 patients followed up, 235 had at the time of treatment 
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been »ulfcnng from Utc *ccoQd«T 7 yaw* of lh» ijpe, white only 22 
rUnbited framboe. onuta. Fbe rnnainuif 17 bad mfeettom 
of paeuito-gmmlomalouk type (crab yawaj. TT«e roufa of ircitmeat by 
aoy ooc coorae in theae three type* of lewoo were analy*ed »eparat(tly but 
as DO ai y r uF t cam tfilTcreoce was foaoii they h*Tt been ewnbined in the abort 
tablea. fso case* of tcruar) ram were indnded. Moit of the leaiom rncouo 
tcred at the fotlow up were of noo-ujfectioua ptanUf type ami to «meca*e» 
It wu difficult to decide whether aCght imjuJanlw of the aoJea were doe 
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to yaws or to trauma induced by climbing palm trees, swamp farming and the 
like, but where doubt existed the case was classified as inactive plantar yaws 
It was interesting to find that many patients who had shown gross hyperkeratosis 
and erosions before treatment exhibited at the time of the follow-up perfectly 
supple normal soles, particularly after acetylarsan We had previously been 
in doubt whether such gross lesions did not represent irreversible epithelial 
damage which might be expected to persist even after eradiction of the spiro- 
chaetes However, m a few cases minor plantar lesions persisted though the 
Kahn reaction had become negative 

The results indicate that acetylarsan is a moderately effective drug, though 
the proportion of negative Kahns (if doubtful reactions are excluded) is not 
as high as that of negative Wassermanns obtained by the Jamaica Yaws Com- 
mission (1934-36) 6 months after a course of four to five injections of either 
neoarsphenamine or bismuth salicylate in oil It is evident that B S P T does 
little more in the doses given than procure temporary amelioration in a pro- 
portion of cases since no less than 71 per cent of cases treated with this drug 
alone still gave a three plus or four plus Kahn reaction There is also no 
evidence that B S P T exerts a synergic effect when combined ivith acetylarsan 
since the results are no better after the combination than might have been 
expected iwth 3 x 3 c c of acetylarsan alone, and are in fact infenor to those 
obtained after 6x4 cc acetvlarsan Hill et al (1946) remark in connection 
with the high rate of persisting positive Kahn reactions after treatment of their 
cases ivith penicillin, that there appears to be considerable uncertainty as to 
how far serological reactions in yaws cases are a significant guide to ultimate 
cure Yet in five primary cases which were Kalm positive before treatment 
they obtained reversal in all, and in a sixth onginally I^hn negative the reaction 
remained negative Again, the fact that the Jamaica Yaws Commission 
obtained Wassermann reversals in more than half of their infectious, and in 
nearly half of their non-infectious cases 12 months or more afeer treatment 
would seem to resolve this uncertainty Judging purely on the basis of the 
serological results recorded in the reports by Hill et al , the Jamaica Yaivs 
Commission, and the present paper, it w'ould seem that, at any rate in secondary 
yaws, penicillin in the doses stated is inferior to neoarsphenamine, bismuth 
salicylate, and acetylarsan It is to be remarked that there is little likelihood 
of ever evaluating a sound cure rate on clinical grounds alone in primitive 
commumties, since a single injection of a number of drugs will often clear up 
lesions for the time being and, even when untreated, yaws may undergo long 
periods of latency, sometimes extending into years, between successive eruptions 
1 he matter is further complicated by the marked seasonal vanations in yaws 
manifestations which occur Probably it would be necessary to re-examine 
cases three or four tunes a year for several years before cure could be estab- 
lished on clinical grounds alone 

In consequence of the poor results obtained after B S P 1 , this drug has 
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rtribuj:. tbeie bda* »bout » good o gfter tntyhrm. StrSaertt trme h« 
oc< jrt eiipMd to erxluxte ibc Krologicx} cure rate. 

It win be noted from Tible III th« i bgfa proportion (30 per cent.) of tbe 
ca»o »hjch had been treated Hrth •cetjtown only fell imo the Kthn group 
± + doubtfol, or H weak. Thu led to tbe auapidon that nuny of tbe rater 
were In couree of rcrmil tt 8 o*omh% and pren more tkae might twor a*- 
completely negitm:. AccordjojiT thmy wren etta wac re-toted a further 
6 moeilhs liter i.e. ibou 1 year after treatment and tbe raolo are ibown in 
Tabkl\ Mort of tbeaeciaei had recdiedtcetrUmn only a few tbe combined 
cooree 


Ta*u IV 

a MQ'VTW WMt^ RAATID I LU UW IM)irin<U.*. 



Tbe remits tbow no tendency toward* an la ucin ng proportion of Kahn 
rrrerMl wrth tune: In fact, moat of the doubtful Kahm at 8 montM became 
definitely poaiiire at 12. Tbe Kahn reauha after atill longer periodi in other 
aeta of caaea are dealt with below 

CUWCAL A.Ntl SraOLOGKU. RzaCLTf tT F*OM 6 MOTTW TO 
2^ kiARi AJTOi TaiATMTcr wint Staspaid CojnrtiTtox. 

Tba follow up wti earned out m tbe other area In tbe area dealt with 
in Part I only tbe worat onea were taken for treatment in a commiraity in 
ninch trotmeru fadUtie* had been arailabk for acme )car* prenoml and 
many of tbe caaea repreaented plantar rdipaea after one cr more mjectrora 

recerred at aoTDc time In the pwe In tbe aria oow imder cooiideratioQ prerwu 

had not been *o readSy avaflAle and aa a comeqiKnc e tlw ^w u 
a higher proportion of infcctwoi y»w*. In ^ ‘tea all caaea cotwdered l 
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have definite signs of yaws were treated whether or not they complained of 
symptoms, but cases of tertiary yaws are omitted m the following analyses 
Clinical re-examinations were carried out in 1945 and 1946 on different batches 
of patients treated in 1943, 1944, and 1945 All tfie Kahn tests were carried 
out in 1946 on as many cases as was practicable from the same batches The 
treatment given comprised the standard course in use at the time Up to the 
end of 1943 the adult dose of acetylarsan was 5 c c at each injection, but at 
that time a number of toxic reactions occurred and it was found necessary 
to reduce it first to 4 c c and later to less than 3 c c to avoid them The dose 
of B S P T was 3 to 4 grains Children received proportionately lower 
doses according to body weight The acetylarsan and B S P T were given 
concurrently, one into each buttock, at 5-day intervals Results of the follow-up 
are shown in Tables V and VI In the classification adopted for recording 
clmical results active yaws includes framboesiomata, pseudo-granulomatous 
plantar yaws, and non-infectious plantar yaws accompanied by pain , the term 
inactive plantar lesions refers to marked non-mfectious plantar yaws unaccom- 
pamed by pain , slight plantar irregulanties comprised minor lesions probably 
m most cases attnbutable to nearly healed yaws, but m a few cases possibly 
due to occupational trauma 


Table V 

CLINICAL RESULTS AT DIFFERENT PERIODS AFTER TREATMENT 
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Tibl« \ end \ I *how no uj^tuRcim difTfrcnce id etthcr the chnicel of the 
•ercrfogtcij result* »IaIc%Tr penod had elapsed nnce treutnent- Tht* rt tbe 
more surpnuDg uoce the cues re-exanuned after 6 mooihs had rccerred t 
much cmilleT dooe of ocetjkmn than those m tbe other two groaps. It eiO 
be obserN'ed from Table \ that cases treated m an infectfoui stipe ermststeotfr 
ahowed a amallcr proportwo of lessons of an’r aort at ftJkm p than those 
treated in a noo-mfectioos stage. Frequent obserrations of tha sort □ the 
course of the )a«s campaign had led ua to bef ere that jaws la roore rcatfiTj 
ctfffd in the ea^framboesiaj stage than in thegenerallT later stage is hen mailed 
epilhdtal chaiiKe* of the soles hare desekped but the Kahn result do not 
support this behef In fact the Kahn reaction nas nef^tire at follow up n 
31 per cent, of casa of tbe fanner fspe at aD periods and in "tl per cent, of those 
of tbe Utter 

Tbe higher proportioo of negathe Kahn reaeiiom m tbu area than among 
the teetrlaraaft-CTBled oue* m the first area maj poaBbU be due to t he fse t 
that in the first area onlj the srorat ca*<t were taken for treatment nhereas 
In the second aH cases diagnosed ai y*»* were taken. 
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Conclusions 

As previously remarked, the only satisfactory method of estimating the 
clinical relapse rate after treatment is to carry out frequently repeated re- 
examinations of the patients over a long period, since othermse relapses which 
occur but clear up spontaneously may be missed In our series the patients 
treated in 1943 were re-examined in 1944 as well as in 1945, but those treated 
in 1944 and 1945 were only seen again at the final examination However, all 
patients were asked whether they had had any relapses and whether they had 
sought subsequent treatment at any hospital or dispensary, and from the results 
of these inquiries it appeared that relapses other than those recorded were 
infrequent 

It seems fair to conclude that acetylarsan is very successful m banishing 
symptoms and the more marked signs of yaws for at least 24 years, and the 
bulk of those signs which remain comprise m this country minor inactive 
plantar lesions On climcal grounds alone it is impossible to express an opinion 
as to the probable ultimate cure rate If the serological findings are combined 
with the climcal, the picture which presents itself is one in which perhaps 
one-third of the cases are permanently cured by acetylarsan in the doses given, 
and the majority of the remaining two-tliirds are rendered quiescent for an 
indefinite though prolonged period 

It IS interesting to compare the serological results obtained by the Jamaica 
Yaws Commission (1936) m yaws cases treated mth an average of four to five 
injections of neoarsphenamine or bismuth salicylate in oil This Commission 
found that an increasing number of their cases became Wassermann negative 
Math lapse of time after treatment The figures are complicated by the fact 
that some cases who relapsed received additional treatment before their final 
tests , but It Mas estimated that if no additional treatment had been given the 
probable proportion of Wassermann negatives after 24 years would have been 
49 per cent folloMung neoarsphenamine, and 60 per cent foUoM’ing bismuth 
salicylate The response to treatment may differ somewhat in Sierra Leone, 
and m our series the high proportion of doubtful or M’eak Kahn reactions makes 
interpretation difficult, but the comparison suggests that acetylarsan is inferior 
to neoarsphenamine and still more so to bismuth salicjlate It is hoped to 
investigate serologically a batch of cases recently treated in Sierra Leone M'lth 
bismuth salicylate to provide a comparison betMeen the results Mith this drug 
and Mith acetylarsan m similar types of cases in the same region 

One point desenes further reference— the great contrast betMeen the thera- 
peutic effects of bismuth salicjlate and B S P 3 It Mas expected that these 
tMO drugs Mhen gi\en in equnalent dosage M'ould produce similar results, but 
m practice the difference as regards the immediate clearance of lesions has been 
striking 
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The iv-ndromc of wtstiug uid uucnua had t »euontl laridence, cate^ heiw 
more namawa toward* the cDd of the moittooo. It wv Urgclr confined t 
troop* ttattooed cart of the Brahmaputra nrer The tctioiogy wa* obtcnre 

Theprc»«H tnvwOgatioftw* cQtiuncivccd*crcralmonth*afterthe l^moiuooa 

when the probJem had been verj acute and the number of ca*e* paiunit through 
the tramit hcapiuh wa» Tcry much Im than it bad been us the prwedm^ monliu 

Twr EXTEXT or A:<tDa\ artcrtoar ccohn ritoor* in 3io*«TAt_ 

In AIrr a haemogtobm *urseT ara* earned out on SOO Indian troops 
of ranou* race* and carta, pasamg through a tranut hospital In Bengal. The 
caaea wae tmaclcrted, cretpt that no acute lurgical ca*a and no patient* »tilfer 
ing from acute maliru were included Eetsmauoo* were earned out on a Sabi 
InrtTumcot that had been ttandardued for a S-mioutc readusg Capillary 
blood wa» used The result* are aurnmanud in Table I 
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There «* no ngni/ictnt difference b e t arccp tbe fijgurca for rice ertcra, ana 
eatcra and tboae who ate both nee and atu. Tbe mean haemoglobin for +10 
meat cater* tea* 14 19 grammei per 100 mL and for 00 iwcwiieit cater* h 
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One hundred «nd t wa Hj four loifian other nni*, beficred to be tufferinj 
from this fyixlramc were atroined m the cooxv of llus InrestigilioQ. The 
h»ero*tologic»l 6ndiogs of only 27 of these art recorded here, « txiafKterj 
«tTidTHrT»Ht appantus was arailable only in the Itier decs of the mrcsti^tdotL 
The majority of the paOenls whose haeroatojogical figures are reported ww 
included m Table* I or in the figures for thU part of the haenutoloc" 
aurrty were estimated oo reaious Wood whxh was drawn, withoot ttius, 
into \Vlntrobc* dry oaalste nurture. 
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Cases of dysentery, and straightforward cases of anaemia due to ancylostomiasis 
or to acute malaria, were not included in this part of the investigation 

Duration of Symptoms — The exact time of onset of the first symptoms was 
difficult to eliCTt, but the answ ers given ^ aried from 1 to 57 weeks, with an average 
of approximately 17 weeks, before the patients were seen in connection with 
this investigation 

Place of Service —All but one of these patients had ser\ ed in areas east 
of the Brahmaputra river, chiefly^ in Assam and Burma, and had never had 
such symptoms prior to going to those areas 

Food Supply — Marriott (1946) has referred to the importance of poor 
diet as a factor in the production of anaemia amongst Indian troops Many 
of the men had had poor feedmg for many years prior to joining the Army, and 
supply difficulties w'ere great in jungle warfare The only way to assess what 
food each man actually received was to be present at his unit and to observe 
this directly This wras impossible under the conditions of the investigation 
Eighty-four of the 124 patients were meat eaters but, as has already been said, 
many of the troops received only negligible amounts of flesh foods m the jungle 
areas 

Malana — ^The majonty' of the patients stated that tliey had had malana 
m the past, but their statements were of little value In 51 cases of the 124 
examined, the hospital records showed that malana parasites had been found 
m the blood at some time dunng the present illness Tw'enty-five were B T , 
21 were M T , 5 had had both varieties All but slx men stated that they had 
received suppressive mepacnne regularly 

Ancylostomiasis — Eighty-eight of the 124 patients had more than tw o stool 
examinations carried out for ova and cysts Twenty-seven of these, or 30 7 
per cent., had ancylostome ova The findings are summarized in Table IV 


Table IV 

STOOL EXAMINATIONS OF 88 INDIAN TROOPS SUFFERING FROM MARASMUS 
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Dysentery — ^There was nothing in the history of these men to suggest 
that either bacillary or amoebic dysentery played a part in the onset of their 
illness 
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UmU, Cmlfs ftc — AD type* of anita were reproentcd Iq the »enc*. No 
paitlailir cute or religioui »ect tpjxaied to be iffcctexl, and kofth of tentn 
dxl not appear to be a factor 
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Eiamination of the 124 pa&enu and thdr doamtema »ho*ed that the 
lymptoma and ucm were « foflowa The pbyaical i%nt are prtwot 
at the tmc thtt umatigiticm w** earned out wcae of the lymptoim had 
been preaent prrrioualj bat had cobaided. 

A teat meal wia carried oat Iti only three caaes. Free hydrochloric ac»d 
waa p r eaent In aO three. 

rrictntf — UnfortDoately the patlcnta could not be weighed ai acalea vere 
not obtamablc, Watdng waa aererc in inany caaca, eapecuDy m men who had 
had kng perioda of diarritoea. It la fikdy tbat more men bad loac weight tViTi 
the tbore table would aoggest. 

TytaJaea. — Conphlaa of a fetlmg ot weabuaa hare not been (oduded, 
as such a atatemertt was found to be rahitleaa fnm an Indian other ranL 
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uas pale, frothy and bulky like that of classical sprue , other times the motions 
were merely watery Microscopicalty, fatty acid crystals and fat cells were 
occasionally seen, but they were not present to any great extent Sometunes 
undigested food was present without evidence of an increase of fat, and frequently 
there was no microscopic abnormality Blood and mucus were not features 
of the stool Some patients had anaemia without diarrhoea 

Glossitts — Varymg degrees of glossitis were present , there did not appear 
to be any relationship between the extent of the glossitis and the severity of the 
anaemia Some cases had glossitis without diarrhoea The most severe form 
seen was an acutely inflamed red tongue, sometimes showing Assuring It was 
found impossible to differentiate between a magenta coloured tongue and a 
scarlet tongue 

Gingivitis — ^This was equally common amongst men who were not suffering 
from the syndrome under consideration 

HAEMATOLOGY 

Most of the cases descnbed above were suffenng from anaemia In the 
great majonty of cases, the blood Aim showed macrocytosis, anisocytosis, ovalocy- 
tosis, and poilulocytosis In the more severe cases, normoblasts and megaloblasts 
were present in the peripheral blood For reasons already given, the haemato- 
logical findings for only 27 cases are given m full, in Table VI, but it was possible 
to estabhsh accurately that in 101 of the cases the anaemia was macrocytic, in 
22 orthocytic, and in only 1, microcytic 

It will be seen from Table VI that, according to the findings of the absolute 
indices, the distribution of the types of anaemia m the cases under consideration 
was as follows oithochromic macroc 3 rtic, 17 , hypochromic macroc}n;ic, 8 , 
hypochromic orthocytic, 2 

It 1X111 be seen, further, that it was usual but not invanable to find megalo- 
blasts in the bone marrow of these patients These cells were indistinguishable 
from the megaloblasts that one finds in Addisoman permcious anaemia, except 
that haemoglobimzation of the intermediate megaloblasts was less advanced 
than in the latter condition Recently made marrow films of pernicious anaemia 
patients were available for companson during the course of the investigation 
Sternal puncture was performed m 96 of the cases, and megaloblasts were found 
in 62 of them hlalana parasites were never found in the bone marrow when 
they were not present in the peripheral blood There was no shift to the right 
in the Arneth count, and Table VI shows that the reticulocytes varied from 
less than 1 per cent to 8 25 per cent 

The haematological findings of another case seen during the course of this investi- 
gation, but not suffenng from symptoms of the tvpc descnbed in the senes under 
consideration, are included in Table VI (Case 28 ) Thisi\’as an Indian Sepov, aged 22, 
who complamed of tveakness, giddiness, and anorexia, but who had never had any trouble 
with his botvels The stools appeared normal in every way A.s fer as could be ascertained, 
his diet had been satisfactorj , although he did not eat meat He had been stationed east 
of the Brahmaputra, but only in a base area, where supplies had been satisfactorj He 
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v«D MutuMin « Wtrus nwon 


n jttado of t mhri« tim« «m nocltalca] aridenn of Thank) dHlociMy 


ir*TC hjUorxof tc 
The if4ets i 

p wwM m the tooL It ttSI be tetn thu th* i ^ 

U»h to thk «« and that mfik^Mtoak war ray muU' ta m* marrow IIm 
• et^ lie that of twrml of the patknta •wffem* fnwi tl> r m r.ai M i. eyralrww w*i 
fctartc. althewn fa no m i hm pvnItM were pfTMtt fa the blood. H* bad penkt» 
retktihjcjuwa, the cCTua on one ocomd befa« 25 per cem. lit wm ciwa * ex. of trod* 
hTTT eitrtct tntrtenuteoUrty oo 1 McccMiTe dayt and tben 1 cx. en dw ddtd dtr, •». 
pr ctaha mepouino bafaf Uinied tor tnottifa p oor to tfa* injectjoot. O* tbt third day 
pajttiUt of bnijjn tertiaa nahrm were teen fa itrft mwaberi fa th» p env Jie tt l Mood. A 
ajumofqumme n*p«rfae*jtd p«n*iato wm irren without fimSer brer mtrtjw ml 
the paijent*! blood rapid iy returned to Irrej ■p pro o ch f nonniDty 


Titratmmc Tm*. 

The prevKJiu botpitml reconb of eO cbki behered to b« mlfenDg from 
the mtrumui (yndrtKDe were etudJcd, and it wa erideot that nuaf csae* of 
nKgalobUstic ttuemu were reauUnt to aej form of thenpT' Many bad been 
girea couraa of qujolne or mepomne without hacmatofogical nnproreaent 
Othen had be e o given crude brer cctnci by iD,>ccttoa or an autohaed yeaat 
prepirauon by mouth without trgalficatit fan p t uv augit m the genera] condotioci, 
the mtober of ateoU, or the blood ptcnire. nen when tfau ihei^T wat pteetded 
by the admimfintioa of quinine. 

Twehe p atgaa who bad Rceatly been | ut n erode bnrrr catrati by tncmucaUr 
fajacdon (in ona ea*e onJ bre aitaa by mouth) had beee nar rmr nMU WOom caowd 
out. Table MI thowi thai fa moat cf ifaaae airihkam deyna of aaytieblattBwi 

Ei|bt typacal caaei of d>e mamraas ayndroeoe wkh abdamaal aymptenai, diarTfaeei, 
ana emia , nd mryaioblncx marrow ima aaketad foe coramOrd bre tharvy Sup* 
pieative ru epa ertn e was « t upp e d oo tba firat day of the mrntbnben, and, after coetrel 
period, diroDf mhidi very heffa odorie dwt w0 ai rro, fakcacoa of erode lircT axsact 
were csenmeneed. The roaulti we aa ihown fa Table \ ill 

It win be area that cme T> up ro ve d with dwt rioew and that thM nnprorenieiTf 
waa mamtained or auymeo ted wHh brer therapy laciMTS therewas daflmtt mpoem 
to brer tbmpy the tetrcuiocytea roaa to 17 par cent, eei the math day of the in)ectkm. 
I no othe caaa waa d efi ente tetmlocyto r tap opaa obtofacd, nor wae theta rrw in the 
level erf tba red ceOa oe hae m og to ton. 

It wc* foUTKl. bu wev u that tba parasMa of be nli ta tenwa raakrla appeared to the 
blood of wx of the caeca, oauaDy after Uver th er ap y — fa one caw befeet th* treatment 
mti betun Fire ccettrol caaea of bwo ctanmy from the aarae area, end aoffem* Irtea 
r4iL*.l f ta t ur aa had auppreaatra mepaerfaa at o pped toe panodi of 3 wrrta ^ no 

Dver fc^Jectaaoi were ftreti. and makna did DM oeoiT A furtbar ftra caiei frw 

bypoehromk mtuixi Ca. an a emi a, with no evidenca of mayakblaMoali fa the marrow w« 
•eketed fine crude Irrer inj oc tto oi after coeliol pertod of fuetiu»ht, raepacnoe 
betof a ti^jp c d for tfaa pertod of the teat. One mac dovakped B. T piaian a dur tog tb* 
conaol pmod, one thd oo* dereiop malana. and tha remamm* three dereVTieJ rt Wkwtog 
the Irrer fa^Jcetiom. 

For reuocf of aemce. It w** do* ptmlWe to foDow thia op on an idcqoalc 
number of cases or controls 

Thfa *»*•* was ra m ed out m an area wberc fresh infection with maltna 
imHkdy darmj the pened of ibe teat. Ereiy precatrtioo was taken to ea«re 
that the patients were not bitten by raoaqmtoes whOo under obserraDon. 
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Table VII 

TO SHOW THE PEESISTENCE OF MEGALOBLASTOSIS IN BONE MARROW FOLLOWING LIVER THERAPY 


Case 

Days 

of 

liver 

therapv 

i 

Total amount of 
Uver given by 

I m 1 during 
this period 

Day of sternal 
puncture from 
commencement 
of liver therapv 

Red cells in 
peripheral 
blood on 
day of 
sternal 
puncture 
(per c.mm ) 

Megaloblosts as per- 
centage of total red cell 
precursors m marrow 

Earl} 

Interm ed 

Late 

A 

1- 9 

18 c c 

14 

1,310,000 

2 4 

8 8 

2 0 

B 

1- 6 

12 , 

13 

2,820,000 

— 

— 

1 4 

C 

1-17 


26 

1,320,000 

1 7 

3 0 

— 

D 

1-11 

24 „ 

23 

2,000,000 





1-18 

Oral liver extract 



0 0 

10 4 

4 7 



1 oz 1 1 d 






E 

1- 6 

12 C.C. 

20 

840,000 

1 5 

11 7 

12 7 

F 

1-11 

12 „ 

30 

2,430,000 

— 

5 6 

2 2 

G 

1- 1 

16 , 

27 

2,830,000 

— 

7 0 

2 3 

H 

1-19 

12 „ 

31 

1,480,000 

6 1 

14 0 

2 6 

I 

1-12 

12 , 

38 

1,600,000 

— 

8 3 

1 0 

J 

1- 6 

12 

33 

1,430,000 

3 4 

17 9 

14 6 

K 

1- 9 

8 „ 

38 

2,100,000 

3 7 

14 8 

7 4 

L 

1-11 

Oral liver extract 

12 

1,200 000 

0 6 

1 7 

3 2 



1 1 oz ti d 







"When malana did develop, it was treated with raepacrme in a dosage of 0 6 
gramme daily for 2 days, 0 3 gramme daily for 5 days, and 0 1 gramme dady 
thereafter This treatment caused no improvement in the haemoglobin or 
red cell levels 

At the time of the investigation it was found impossible to obtain supphes 
of proteolysed hver 

/ 

Discdssion 

This account deals with a very small number of cases of a syndrome that 
affected large numbers of Indian troops stationed east of the Brahmaputra 
nver It did not affect either Bntish or Afncan troops stationed in the same 
areas to any great extent, and it was not seen in Indian troops from a simdar 
population stationed m other parts of India The cause was uncertam, but the 
general features of the condition were very simdar to those of sprue m Europeans 
It has long been said that sprue is uncommon amongst Indians, but recently 
several authors have referred to a sprue-like condition occurring in natives of 
India Cook (1944) has descnbed such a syndrome as he had seen it in Gujerat 
Unfortunately it was not possible to carry out any more than the simplest 
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of inTcttigatloni iuid« the condition* of the field turvey docribed iq the preteoi 
paper jt wt* ixupouible to canr out atool ftt c*Umit>on*, Sotoe patleno fud 
the feature* of mtaminoaa of the B complex, without hannj other diarrhoea 
er anaemia, but rt ta ptmtble that amiratc fat balance te»U earned out w 
dewibed by Coon, Eii£3 rt mI (IftlS) would bare prtn endcaice of Impaired 
fat abaetrptiOQ. On the other hand pranary malnutntKm m luelf may lead to 
diarrhoea. 

The blood picture in the prceent acne* b rery timtbr to that of nutnriooal 
macrocytic tnaerma {formerly called iropkal macrocytic anaeroiaX a comUtKa 
dcacribed by Wills and ^IDfTA (1930). and by WtuJ (1931 and 1934). Tb 
ctndrtion wa* foaod to reapood to autolyted yeaat pfcp a r at wiu by raocth, or to 
crude Birr extract by Injection, but not to bijectlou of refined Irrer ertnet 
prepirationa. FuRUtY rt ml (1938) desmbmg a tunilir coodiiioii arooofjt 
refugee* In Macedonia, hare dhided cues of nutrltiosal macrocytic anaoia 
Into two fubgrempt Dctn-haecDotytic and haemolytic. The haemolyttc dcmcal 
w«i attributed to malarial Infection. Tauatoho and Mwiicu-M (1937) hare 
referred to the possible phagocytosis of nocma] red ctfl* by the bypertroplBC 
retieolo-eodotbriiaj ay«cnj ii» monkey nulana thb would jzxreaae the byper 
phubc tendeicy of the bone tnamnr which is already tbowiag red ceQ pro- 
lifentloa to compentate for (he desznxtron of red by m tiara parashcL 
NiPOX (1S9) baa pomted oat that byperpbsa of the marrow from thb caaae 
make* it necessary for an increased su^y of baemopotetic factors to be mil 
able, and if there a already a tender^ towards megaloblastic anaenua from 
dcfiacncy of Wilb • factor the malaru will thus cause a relatrrtly greater 
defioency aad racresae the m^aioblastjc trend. Tktctill (194^ ha* described 
a dimorphic form of anaemia assooated with malnutntkai, hookworm bifesta* 
don, and nulana lo Lgaoda. and haa ahown that, prorided 5 days orstzsest 
with qtthuoe is first giv e u to combat chrome cnahna, a double reticulocyte 
response will be obtafoed to crude Iott txtrsci injection* and Iron by meuth. 
Hia Tiewi hare recently undergone modificatioii (TitowiiJ., 1947), llTxn 
and IniAQ (1&4S) working whh North \\cst Intfian troopa, tm-e pointed out 
the extent of a hypochromic form of anaemia amongit such men this w* 
thought to be due lo the fact that tbe greater part of the dietary iron w*s not 
bemg tsairruTited. 

It is evident that tbe anaemia described in the present sene* of esses is of 
a very complex type Possibly yeara of primary miinutmioa prior to jouring 
the Servicea played a part in many casea, and was tggrarsted more recently 
by supply cDfficulbes during jungle fighting Thus ihcro might be a dcficieoer 
of Wnis s factor t«l conceivably of eiinnstc fsetor » h>ch wtwld give a 
to mcgalobUstotis. In additjoa, there was a sprue like cootfatioo wtuch itsrf 
might mduce a megaloWistic form of anaemia due to itulabsorptioQ of the 
IrtTT factor produced by tbe interaction of Castle t ertnm c and rnmnuc factor*, 
or of W»c acid conjogate (DAUHfOX and Gianwoop 1W7). To what ertcm 
predooged low Intake of proton of high btoJogKal mluc plays a part h anknown. 
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M*bnal mfcctxm, wh^o pmcnt In jnrn »ufrering from »uch ■ dcfidJucf* 
•yndrorae, mrght add a h»aQolytK Hoaeot, and Xhm ineremae the ocgaWAuJo^ 
in the manner deacribed abort It (a Etdy that the majcnty of the menaeeo m 
connectwo wtth tha unratijatKio were aaffering from chroolc malaria which 
^ been wppreaacd by mepacrine. The ^urti fcr the haenwfloHn Wri of 
500 iroopa gi -en m Tabk I make it obnou* that thk in haelf would not produce 
anaemia ainct tboee men, alao, had been taking a u ppre aal re mepacnoe for long 
penoda, and had been fighang u the t*me malana-oifected Junglet It wu 
noted that the aerum w*a ictenc In aetrral of the caaca toffenag from the macro- 
cytic form of anaemia, and that tha w» oaaally ataocnted with a riiaed retica- 
loeyie count. Ilowerer many of the men mlTcring from chronic ruiana and 
roacrocyiic anaemia tfid not ahow a rctkulocytoaa or other ev id en ce of 
ba emo fyaa 

dcrdopment of ao acute attack of mat im following injcctiont of 
crude brer CTtract waa thought to bo doe to the IivtT acting at a form of ihock 
therapy pnxhiciag cfiracil endeocc of a latent hifectitwi. In aomc cate* tuck 
endfflce was cbumed when ta p pre w re mepacrm was Wopped alfhoogh 
rrrcr wat no* grr ea . 

In tddrtuMi to the abore factora tcadmg to prodoee megaloblKtoMS it u 
Ukdy that then wn aa iron deficiency of the type deacribcd by llms tad 
JBUQ (1945) operating In loiBy of tbw mes thw would be augmented by 
the «prue-Uke atate, wbeh woCdd make the ahaerpuae of iron even leaa eti^ 
factory and to add to thu debetcncy there wia the ciTecl of Infoutun with 
ancykiatocaea. 

The aerenty of the megalobtamc anaemia was greater io thk senes of cases 
than Ts generally present m Eoropeans suffering from sprue and for this reason 
primary milnutnlioo ta ccimdered to be an important factor in the prodiKSion 
of the haematological picture. Moreorer as has already been nd UolUh and 
African troops stanon^ in the atme areas were not kmiUriy affected. It u to 
be noted that IItwh rt a/ did not find that macrocytic anaama was a problem 
amongst Ncrth-^Vcst Indon soldiers (IW5), or amongst reennts m the south 
of Inda (I&46). \Vhen these troops went east of tho Brahmaputra rtrer they 
had to camr out an irureased amount of work, grnng greiter demands for nuln- 
tlocal factors at a Ome srhen supply difficulties were acute. The Indian rroeps 
were at a greater drsadrant^ than other men on account of their rdtgious 
prejudices about foodstuffs. Other factors encountered nj the affected area of 
coaotry were the sprue hke disease and. possibly a more sei-erc form of nulartil 
InfectHin. , 

RecentlT synthetic folic aad (pteroylglutamic aod) has been shown to ^ 
effectirc ra the treatment of mcgalobUstsc anaemia, inchidmg the form 
with malnutntion (Sm* *< af 1 W 5 ). aad b sprue (Loro, Snis rt ^ 

Moreom m the latter crndhion marked naprorement in the diracal stJ^e 
occurred when syntbetK ptcroyighitamK aod has b«n gnen. ft has fawn 
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suggested by Berry and Spies (1946) that m health free folic acid is denved 
from fohc acid conjugates which are present in the food and are stored m 
the body Experiments by Welch et al (1946) support this suggestion, 
and a simple explanation would be that the active principle m refined 
bver extracts acts by causing the liberation of free fohc acid from conjugated 
forms which are themselves haemopoieticaUy inactive This is discussed by 
Welch (1947) and arguments against this simple explanation are given 

It IS likely that clinical and haematological improvement would have occurred 
in these patients had folic acid been available for admmistration It is of interest 
that the clmical features of the syndrome are similar m many ways to those of 
fohc acid deficiency in the monkey (Rinehart and Greenberg, 1947) It is 
possible that Wills’s factor is, in fact, fohc acid 

SURIIVIARY 

1 An account is given of a syndrome of diarrhoea, wasting, avitaminosis, 
and anaemia, confined almost entirely to Indian other ranks stationed east of 
the Brahmaputra nver 

2 The condition was similar in its chnical features to sprue as it occurs 
in Europeans 

3 An account is given of the extent to which anaemia was a problem in a 
hospital population of 500 unselected Indian other ranks in transit from the 
forward areas 

4 An account is given of the degree of anaemia in Indian other ranks 
admitted to a special anaemia centre dunng a period of 28 days 

5 ’Fhe type of anaemia present in 27 cases of the marasmus syndrome is 
detailed 

6 An account is given of the poor response to parenteral admmistration of 
crude liver extract m several of these cases 

7 The factors tending to produce anaemia m the cases are discussed 
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hrrt ■ccouDtcd fcff but • very cmiU proportkm of the totil Incidence In tk 
Conumnd. Thi» miy be Illuttnrted by the toUl» for 1W2, during winch 288 
out of 303 cue$ idmittcd to boepiUlt wtrt In Htrm I>ire Dawt, Dtego Stnra 
titd MogndithQ, «nd for 1&44 in which then were 246 c«m tdmitted to 
•t Diego Suirei ind 40 eiKwfacre. In !&45 after efl'cctire cootrol of AHo 
It Drtgo Smrei had been teWered, there were by cootrwt only 3 ct»e* hi 
all, adi^ed to boipitala up to the end of September 

However miKh allcnrance may be made for failure to (Eagnoie ttyptcal 
example! of the diieiie, tt b eiear therefore that the ooocEiion* for the prodoc 
tion of a high degree of dengue trammlmon are for the moct part absent b 
Eart Afrxa. Whether tha a mainly to be attributed to tbe absence of Tirua or 
to mauffiaent prevalence of rectora, cannot be determined with any certainty 
but ha the opinion of tbe writcra it ia likely that the latter explanation b the more 
probable. It ahould be noted that there wn no difference b ct wi ien the ctanpoti- 
tjon of the mOftaiy populationa In tboae places in which there was a betry 
load ence of dengue, and daewhcrc. 

^Vbere dengue wn prevalent a much higher proportion of Eorepcin 
cuea than Afrli^ wta found. For frample, n la known the Enropeia 
inadcnce In umta statioaed at tbe port of Dk^ lb 1943 ww orer 100 per cent, 
for the aesaon wbereaa the me for all racca wia only 12 3 p«r cest for tbe 
aame period. Tbe opjanatioQ s, of come, to be found partly m the greater 
dIScufty of duadating the cauae of a mild iZIoeaa in an A/ncaa, and partly b 
tbe difficuhy of aeesng a raah on a dark «JnB The chief rcaaon for calEng 
attention to tfab differeoce b e tHtto racca b the indicarion which it grrea that the 
total inadcnce was very much falgber dunng cpidcauca than tbe ritea gim 
would mdicate. 


couBXE or ErtoEuica. 

Tbe firet major outbreak waa at Mogadjabu. Tbia began soon after our 
occupation of tWi town in March. IWl TTw firat clear indkatioQ of a high 
dengue Inadcocc was gnren in May when 72 ctaea were admitted to 
hoapitab and many more occurred. Lcaaer numben of caaca continued fer 
the feat of the year and there waa a tecood peak of Inadence during May 194X 
although not ao great aa in the prenoua year Aa a meaiure afiinrt yeDow 
fever AUa control waa begun In luly 1&42, and from then onwards 
occurrence of dengue b e cam e rarer and rarer with the rcauft that In l&O and 
1W4 there was no occurreoce. During the I tsti i n regime, when bo 

J/Ja control t ee ms to bare bceo attempted, the epidemic occurrence of dengoe 
waa expected once or twice annually 

The accood major outbreak waa tt Diego Suarez, m June, 19 42, again 
abortly after the Briibh occupauon of the port. Many cmea were diagno*« 
as aandfly few and in new of later eapenence and the complete abseoct of 
PkUioUmas from the area, tbeae were included lo the dengoe figures. In 
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January, 1943, cases again began to occur, and the number increased to a peak 
in April, falling away again to disappear by the middle of June As a result 
of this experience, and the dislocation which it caused among units of all services, 
an Aedes control was established towards the end of 1943 Owmg to various 
difficulties, it M'as not possible to make this control as effective as had been 
desired, but it was sufficient to reduce greatly the expected epidemic, which was 
cut short during the last week in March Efforts at control were continued, 
and during the 1945 season only 3 cases were diagnosed It should be 
noted that there was in each of these years a change over of at least 80 per cent 
in the service personnel at risk It may also be remarked that, as at Mogadishu, 
the French and other residents accepted these annual outbreaks of dengue as 
inevitable, often referring to the disease as la gnppe 

The duration of the epidemic penods at Diego Suarez was no doubt to 
some extent determined by the availability of susceptible Europeans , in 1942 
the whole mditary population was presumably susceptible There was a steady 
change over of military units during the latter part of 1942 and early 1943, 
and it is substantially true that by the end of June, 1943, nearly all susceptible 
European soldiers present at that time had been attacked 

By the beginning of 1944 an almost wholly susceptible population had 
again accumulated, and m June and July there was a further large mflux of 
those who had not previously been attacked In spite of this, there was not any 
incidence of dengue in the latter part of the year 

The Clinical Aspects of Cases in the Comoro Islands and 

Diego Suarez 

The onset was in all cases sudden with a ngor in 50 per cent of cases, 
and a temperature rapidly reaching 103" F to 104° F This initial rise of 
temperature was accompanied by moderate prostration and severe frontal or 
post orbital headache Coincident with these, increasing suffusion of the face 
occurred, with congestion of the conjunctivae and photophobia of varying 
degree Severe pains, most marked in the lumbar region, were present in most 
cases The severe bone and limb pains which have given to dengue the name 
of ” break-bone ” fever, were not seen The tongue varied it was most 
frequently covered with a dense white fur except along the margin and tip 
In about 50 per cent of cases it remained clean Abdominal discomfort with 
retching was seen m about 10 per cent of the cases, during the 2nd, 3rd and 
4th days 

In nearly half the European cases a rash appeared between the 2nd and 
4th days This was quite distinct from the initial suffusion which is some- 
times erroneously called an imtial rash The rash proper was rubeoloid on a 
erythematous background in all fuUy developed cases This fully developed 
rash was seen in about 20 per cent of European cases The chief sites of this 
rash were over the limbs and trunk, the front of the chest and abdomen, and 
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hive Kcwimed for but i very tnuU proportion of the toul inadence m the 
Command. Tin* may be ffluftmed by the total* for 1942, during wfach 28S 
out of 303 atet admitted to hoapitala were hi Ilairar Dire Dura, Diep) Suirei 
and 'Mogiduhii, and for 1944 lnwhichtbereirtTe246ca*e*adimttcdtohc*prtjh 
at Diego Buara and 40 elaetriiere. In 1945 after effecrire control of 4Mo 
at Diego Suarei bad been achieved, there were by co ot ra u only 3 cw* io 
all, admitted to boaphal* up to the end of Septembtf 

However much allowance may be made for falliire to (hagnoae atypci] 
example* of the dlacaae, it ia dear therefore tlm the coQifitioet for the produ c 
tkra of a high degree of dengue tranamimion are for the meat part abaent a 
Eart Africa. ^Vhelher tint a mrinly to be attributed to the abtence of rtru* or 
to iQtuffident prevalence of vectora, cannot be determined with any certaaBy 
but m the opinion of the wntera h u ULely tKat the latter explanation b the more 
probable. It should be noted that there wi* no difference between the compos 
tKm of the military popuiationa m tboec place* ui which there was a iMry 
incidence of dengue, and ebewfaere. 

WTiere dengue wa* preralent, a much higher proportion of Eoropean 
ca*ea than African wa* found. For oample, it u known that the E u r o p ea a 
inadence m unxu ttatiorted at the port of thego in 1943 wa* over ICO per ceia. 
for the aeaton, whereas the rate for all race* was only 12 3 per cent for the 
suK period. The opfanjtKm a, of conraev to be found partly in the greater 
difficulty of eluadatmg the cause of a mild in an Afrioa, and partly in 

the difficulty of aeeing a raah on a dark skm. The chief reason for ai&at 
aaecrion to thb differeoce betw een races t* the indiatiOQ whkb it gives that the 
total LQCidetre was very much Ugber during epidemk* than the rate* gHea 
would nKEcste. 


cotmn or zrnxxttca. 

The first major outbreak wa* at Mogadbbu. rhb begin *ooo sfter oar 
o ccupat ion of this town m March, 1941 The first clear mdicatian of a high 
dengue tnddcncc wa* given in May when 72 caset were admitted to 
hoapitab and many more occurred. Letser number* of cases coittioaed /or 
the re*t of the year and there wa* a aecood peak of Inadence donag May 1W2, 
although not to great as in the previous year A* a menure against 
ferer Afda co ntr ol wa* begim m luly 1942, and from then oowird* the 
occurrence of dengue became rxrva and rarer with the result that in 1913 and 
1944 there wa* no t cnonsl occ uj leo c e. During the Italian regime, when no 
AfJn control to have been attempted, the epidemic occurrence of dengue 

was expected once or twice annually ^ 

The aecond major outbreak wa* at Diego Suire*. iti June, I94iq^ 
shortly after tbe British occ o p at ron of the port. Many case* were dl*]^J^ 
as sandfly few and m view of bter exp er t enc e and tbe complete «h*tD Cc 
PkletaiemMt from the area, these were indodcd in the den^ figure*. « 
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exceeding 101° F In these cases no other signs or symptoms were observed, 
but from 16 to 21 days later a typical attack often followed, though m none was 
the seventv very acute There were 37 such cases recorded Whether the two 
attacks were connected is unknown, but the apparent association is recorded 
In almost all cases the pulse rose to about 100 per minute with the imtial 
rise in temperature, but fell to 70 and below after 24 hours This bradycardia 
persisted throughout the course of the disease and was prolonged into the 
2nd week of convalescence In the few cases where the blood pressure was 
recorded, the pressure was normal or somewhat lowered The lowest recording 
was a systolic pressure of 110 mm Hg 

White blood counts were done in a few cases In Diego Suarez these 
showed a definite leucopema on the 4th day — the count being down to (approxi- 
mately) 4j000 per c mm This decrease was due to a drop in the number of 
polymorphonuclears — the neutrophils in particular The absolute count of 
other cells remained withm normal limits In the Dzsaudsi (Comoro) cases 
the drop was chiefly due to diminution of lymphocytes 

No treatment is specific and no drug was found to have any effect on the 
duration of the disease The most distressing symptoms were sleeplessness, 
restlessness from general bodily aches, headache and vomitmg Codein, opium, 
and aspinn were found to be the most effective drugs in keeping the patient 
comfortable 

The disease is amazingly vanable in its chnical manifestations, with no 
predominant symptom recurring as a charactenstic, each symptom apparently 
taking Its turn as the dominant feature The above outlme is not intended 
as a description of the disease but rather as a composite picture of the cases 
as we saw them during these epidemics 

Aedes Prevalence and Dengue 

The rtiam interest in the records of Aedes is in the contrast of the indices 
at Mogadishu and Diego at the Jtimes at which dengue disappeared The 
first ascertainment of the Aedes index at Mogadishu was in February, 1942, 
and at this time it was about 27 per cent It would be a fair assumption that 
during the dengue epidemic of 1941 the index was even higher FoUowmg 
the reduction in the Aedes index by control measures during the latter part 
of 1942, dengue was substantially abolished, and to a negligible level when the 
index dropped belov 10 per cent It may ivell be that the occasional cases 
recorded in 1943 and 1944 were acquired outside Mogadishu , but it is at 
least certain that no epidemic occurred after the Aedes index had fallen below 
10 per cent 

At Diego Suarez, on the other hand, dengue disappeared only when the 
Aedes index was less than 2 per cent This relationship was shown both during 
the natural seasonal fall occurring in 1944, and as a result of the reduction 
in the Aedes index produced bj control measures during 1945 The first survey 
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the InntT i»pcct of the irm* ud thighs In miny cases the r*ih was of th«t 
durttiOQ, in two cases being Ttry eranescent and only of about 1 bour’i 
This charactcnstic of the oantbematoos eruption auggeatt that rt b moch 
more common than u recorded, only the mere perabtent instances himj juxtA 
This Is home out by the fact that the percentage of risbe* during the btter 
part of the epidemic was three tfanea greater than that recorded tmr an equm 
lent pmod at the beginrang It a suggested that the reason b that it wia 
more particolarly aooght arid enqoired about by both patienis and atteodaau. 

The mucous lurftcei are also subject to an ersrrfkm, g tnrh ns 
fteqtjcntly seen as a dtaky redness of the fauces and pairte with, m about 10 
per cent of cases, a reaiaikr sbppUng of the soft palate. Ttos wh annlly 
acco mp anied by some weakenmg of the mce and but wuhoot 

sorenca* or hntatxm. This eruption cleared up with the Qml fiQ hi tempoitarc. 
WHh the ^ in temperature the exambem also faded, to be foQowed in most 
caaca by a Tcry fine deaqaamatloD. This b dlScnlt to see on ■ European tm 
b Tcry evident on the African skin which gma the appearance of haring 
rece t red a slight sprinkling of fine powder 

Following tlus deaqaamation itching of the psl™ and sola was iutenie 
m a few cases and p resen t in most Desquamation ortr other arm was seldom 
ac c o mpan ied by rtchuig or imtatioii. Where h was marked, h aosed (fistrm 
for 48 to 72 boura, moatly through inicrference with deep. 

Durmg the dkease, ahe taiwa s of taste were ctinnon. This b, in oar 
opmioQ, a rery prormoent featore of the disease for in serera] of the eery mOd 
ami app a rently abertire attacks it was tbe only tymplom of which the pitkst 
enmpinoed. Tbe most co mt ooo descriptioo was that of an as trin ge n t metalEt 
taste.” 

In some 25 per cent of our lymphatic enlargement was found. In 
crerj only a single gland or group of glands was found and in no esse 
was genertlbcd Ijmpbadi^tis teen. The most commonly ificcted were in 
order of frequency ingmnal, qritrochlear and iwvical, and as enqwry shoaed 
t>Y«t the moat frequent etes erf mosquho bites were tbe knees (under deskt), 
hjnrtt, and tbe back of the rieA, tbm may be scan© correlatioo between tbe 
site of tbe mfectiTe bite or bhes and tbe position of lymphatic gland enlirfemcnL 

The temperature is usoally deacribed » of ** saddle-badt type, hot 
our experience of these qildetmcs demonstrated as in other epidemli^ 
tbt the type of temperature was one of the most variable features of 
tbe — intermittent remittent and ccaiunued type temperatures bong 

shown with almort equal frequency Typical asddle-bick charts f ormed o<^ 
■bout 10 per cent of the total Tbe raort coraunt feature of the temperatiffe 

chart was the fan by enns on the 0ih day In fully derdoped esses there w« no 

i- ir rpt l Qn to this rule. . 

In a number of instances there was what appeared to be an sboftfre attael, 
ebaractensed by malaise and ferer for 24 to 72 boom, the lempenturc neref 
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THE TOLERANCE OF THE METACYCLIC AND 
FLAGELLATE FORMS OF LEPTOMONAS CTENOGEPHALI 
FANTHAM TO VARIATIONS OF HUMIDITY AND 

SALINITY 

BY 

ALFRED J GIBBS* 


The present investigation represents a continuation of previous work 
(Gibbs, 1947), which dealt particularly with the disseminated forms of Lepto- 
inojias ctenocepJialt, parasitic in the digestive tract of the dog flea, Ctenocephalus 
cam It was then noted that the resistant, leishmania-hke forms in the faeces 
of infected fleas remained viable for a period of up to 2 months, and dunng 
that time would develop ivithin an hour mto active leptomonads if immersed 
in physiological saline Similar forms were also obtained directly from the 
hind-gut and rectum by dissection, and after being dried for some hours, 
developed in saline in a manner identical with those found in the faeces In 
contrast the leptomonads were found to be only shghtly resistant to desiccation , 
they could be dried for only 15 minutes without loss of viability 

The term “ resistant body ” was previously employed with reference to 
the leishmania-like forms found in the faeces, but since the envelopment of the 
bodies by the faeces is an essential factor in their surviving over long periods, 
It appears doubtful whether the use of the term is justified The term “ meta- 
cyclic form ” is considered more applicable, and will be used in the present 
work 


Reaction to Drying and Variations of Humidity 
1 he flea’s faeces are found on heavily infested dogs in the form of hard 
dark granules, particularly m the region of the animal’s back In a previous 
paper it was suggested that the rounded leishmanial bodies found in the rectum 
and hind-gut of the flea, and which are morphologically identical with the 

* It is desired to evpress thanks to Dr Andreiv Robertson (formerly lecturer. Depart- 
ment ofProtozoologi, London School of Hjgicne and Tropical Medicine), and to Professor 
] T Irving (Department of Phistologi Unuersity of Cape Toi\'n) for much valuable 
assistance 
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m July 1943 Abowed tn Alin Index of 7 2 per cent, ind it nny tfihi be 
BMumed tbxt during the epidemic* of 1942 end 1943 the nt macb 
higher then thii. It » bdlercd thet a great redaction in doiDC«»c AHa hreeifini 
vaa acl o ered dimog the ktt 4 montha of 1943 and the early months cf 1944 
as compared with the previous 12 montha, ckI thar this reductioo was retpoo* 
sibk for the leaser Inddcnce of dengue, but the control still fifled (owing to 
tbc nature of the work involved) to complete the cracfication of brcetEng In the 
many roof guttcra, three or four atorlca high, and In a moltitude of tree hJes, 
found both in street areimes and daewbere. Such br ee ding fod were aot 
reflected In the AUn Index, but were, it ia bdievcd, responsible for the residiii] 
dengue dunng the rams of 1944. The complctioo of the treatment of the tree 
boles m the latter part of 1944, arts fdloic^ by tbe Tirtoal dhappetrtnee cf 
dengoe m 1945 

At Dire Dawa there were twenty-five case* in July 1941 seven in Augnit 
one to five m tbc foQowing moatfaa. During thh period the AUts Inda varied 
from 3-0 to 3-5 per cent, in the European part of the town, bat ranged round 
a very apprazunate figure of 50 per cent, in tbe at^ s cent African town whicb 
was separated only by the breadth of a dry river brf from tbe European irva 
where troops were quaitered. 


SUMhURY 

1 A desenpboo of tbe oc oa tence of dengue b tbe Eavt Afnctn Commiad, 
daring the years 1941-4S, Is g i ven. 

2. Dengue was, (<m the greater part, cofifined to a few kialitiea la which 
AUft nioaqurtoea were apedally preralent. 

3. A description of the dmlcal features of the epidemics m MidsfBCir 
is given. 

4. Dengoe was almost completely eradicated by Alia control in the two 
m^oc epidemjc localitlea but while in the one ease it daappcartd when the 
Alda index had fallen bdow 10 per cent in tbe other case It ifi sap pored 
only when this index had fallen below 2 per cent 

5 'Hie Alia inda rcquirea oterpretatKm before iti significance as s 
measure of tbc probability of tranammion cf AHa borne disease can be 
accepted 
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effect oo the orgmiuni, TTier ippeirmce in normil — Hfw b charaaerittie, 
■nd It U poMible, tbereforei, to ctMc the wJdmcm of wtter at ibe point where 
their unal ippetnoce it renuoed. 

The effect of bypcrtomc aohidan on nctire leptomonwds, obtained frtBi 
the flc* by dmccdon, ww i}»o etuiUed It wm found that the ptmho lanne- 
diatdy beame notv-modle in nllnc ttrcngtla of 4 per cent and orer They 
appeared to be dead, although they did not antnno the granular ncaoialed 
appearance of dead leptomooada. They could be kept m thk coodmoo for 
2 boon Id a nturated aototion and wroold becoene motile almoat inunohateiy 
the aah concentration was reduced to oormaL The period dimnj which they 
remain viahle in the Immotilc nate ta dependent od tlw atrcngth of the acJotto^ 
A few fUgeilatea became tctrre after 18 boun in a 4 per cent aoiution. 


DtscoatON 

niie need for the dtaacminated metacyclJc fonm to be enrdoped and aeiled 
off by the faecea of tbe fiea in order to aur r i Tc orer long penodi u of uacfK. 
and may be without recorded parallel, 'lire question u to whether or net the 
bothea are protected by a cyit wall haa been diicussed by many tutbon, and 
WcfroN (1926) remarki tJto in ao small an o rg stysni abaolste proof of the 
exutence of a cjtt la difficult to obtain. Tbe obaerr at ioct recorded In the 
prrtent study especially thoae on tbe oamooc reaction of tbeae bodies, parol 
strongly against tiie rdctesce of a cytt wall. 

The expemnenu on humidity as affectmf tbe enreioped bodies how ihx 
dercloprnent doea not begin tmlil the faeces are reduced to a thoroughly Bquid 
coodidon, but that tubjectian to eery humid conditioru orer long perxid*, 
although without dissolrlng reauha finally ui the death of the orguilmii. 
A— liming the accuracy of the bypothcab that riability of tbe dmetninned bodie* 
within the faecal granule u doe to the absence of oxygen, it would be expected 
that m rooistemnj the enreloping faecea and therefore admitting oxygen, oets* 
boliara might be stimulated to a point which could not be maintained within the 
faecea, and which would subawpieotlr result in the death of the eriTrioped 
metacydic bodies. 

A ecefsin amount of work has bee n done relating to the acdimatitalk« 
of freah-water protozoa to sea water by a senes of gradually increased salioitKs, 
but the effects of raryiT^ cop centr aiions oo the parasitic forms appesis to be 
practically an uncxplared field. Locra (1939) found that tbe fresb-witer 
flageHste AstMstm sp. was possessed of a miAed degree of tolerance to high sih 
concentrations. He states that tbe orgamtm ncrer rrnuuned motik m con- 
centrations sboTc 1 S9 per cent., but it was mbic after 200 bouis m a 
of 3-97 per cent. Ahbot^h these copcc urati oos arc not as high as sotne u»« 
n the present ineestigition, there is a definite similant) in the etfeet « 
orgamtm. 
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Hke d«r) p*vo (tn^rfctJ wfld tuxitj) and p«i^ " • bird *lm« u 
itrgc n llie dotaesQc tiiriey wfnch. ux cmuibtJogm infonncd ooe of U»» 
author* (0 T B.) really beloog* to the phcmnt fimfly She anphatriDy 
daucd that the or her family era- ate wfaw,” a apeoca of rniTd hog or peccary 
wtdeh wanxicr* m drorca through the jungle* of Ootral America. She deokd 
a]»o ever having eaten anv form of monkey meat, and a**ared ui that moat of 
the fleah ermaumed by her or her familv to wOd meat but when thh wt* 
oflobtainable the frequently prepared beef, ntoaJly prefernng Uver which the 
fried, to any other cuta. She declared that meat to alvrayt cooked wdl and thit 
no underdone meat wa* ever eaten. 

Pnttmi Ilbtm On adnmtlon «t found the woman auffenog frota a go omo g 
paim in the epigaitrK region. She gave a hlatorr of bcvmg had thi pnn at 
ahort and frequera intcmh for about 3 day*, aiwt could not taaocttle it arth 
anything In particular that the had 'Hie laat howertr that the 

had before the ooaet of thia pain conahted cUefiy of fried beef hrer Other 
membera of her family had partaken of tha tame but none of them be cam e 
ill after iL For 3 day* the toed tume remedlea which the found of no traQ 
and the pam becoming gradually mart tgonixing the waa brought to the 
boaprtal In the early hoora of the fooith day after the ooaet ef the iltncaa. Such 
an attack of p*m and <£ftre*a w*a e nlii riy new and the had nerrr loffertd fnss 
anything like it before. There waa luoaet with the pTn, but the muted 
onlj QQce, and the pami were atwaya definitely locaCted in the regMD of the 
pylone enl of the ttomar h. 

Pkyviet £!x«B*a£hWi Practically ererylhing wa* found to be negatne 
tare m the upper abdomen. The e p ig ai t r ic region, and abo the two upper 
abdominal quadrant*, were abaolotdy rigid and extremely tender Sudden 
rdcaM of preasure while palpating the two lower quadrants of the abdomen 
which were com paiati rely soft and flarrid, wn not accompanied by pain. That 
was no (hstentian with gt*. One drachm pareg or ic waa given immedSiielT afier 
the eiaminitioei, but was vomited about 15 mmutea after it hid been awiDowed. 
A aecoud doae of paregooc waa Ukewoe vomited when admlniiteftd abewt 
half an hour larfy AppGcation of a hot water bag abo brought not ibe aOghtetf 
relief therefore a quarter grain of mciyibine sulphate was Injected aobco* 
taneoualy Tha bro^bt relief for aereraj boura b^ had to bo repealed. la 
the meantime, the laboratory reported a* follow* 

Kahn te*t nejative. Differential white blood count 

JItemoglobtn TOpercent- Veotrophilca, aegmented, 00 per cent 

Red blood count. 3,79QA>0. NeutrophUea, tmaegmented, 3 per cat 
\Vhite bked count, 7 400 Eoainophaca, 8 per cent 

Moooi^tea, 5 per cent 
Lympbocytet, 24 per cent 

Spmtxm. — Eaaentially negative. [fn«# — 'No aigmAcant change. 
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Stool —Mucus, uncinana ova, and an unidentified ovum to which Miss 
Thomas, the chief technician, called our attention, and regarding which we 
held a consultation The ovr were numerous, each low power field contaimng 
one or more of them They were bile stained, and resembled very closely the 
ova of Tnchtim tnchtura save that they were sUghtly larger (approximately 
the size of the Necator aniencanus ovum), and that the ends of this umdentified 
egg lacked the small lemon-hke projections which are so typical of the whip- 
worm eggs Instead, each end contained a small operculum Miss Thomas 
called our attention to the absolute sirailanty of this ovum to the picture in 
Craig and Faust (1945), Cltmcal Parasitology, of Capillana hepatica ova This 
made the morphological identification absolutely certain The following excerpt 
is taken from Stitt’s Tropical Medicine — 

“ Among other Tnchundae is Captlarta hepatica, a very common parasite of the hver 
of rats and other rodents and the chimpanzee, and some monkeys, less commonly the dog 
The eggs resemble those of Tnchtirts, but have an outer shell, a pitted surface, and measure 
51 to 67 5/1 by 30 to 35 n (Faust) -They accumulate m the hver and form dry, yellow 
motthngs The eggs remam m the hver and after the death of the host they may be freed 
by decomposition Infection may occur by the ova being transmitted by flies to food, 
or by the eating of infected hver Only one vahd human case has been reported, from a 
Bntish soldier in India, but some thirty cases of temporary or pseudo infection have been 
pubhshed, m which the ova tvere, presumably, eaten with hvers of infected animals in 
Panama, French Guiana, Southern Rhodesia, and Russia (Faust, 1931 , Vogel, 1932 , 
Sandground, 1933) Foster and Johnson (1939) refer to the probable ongm of the 
cases m man in Panama They found the white-hpped peccary, Tayassns pecan sptradens, 
the red spider monkey, Ateles gtc^royt, and the white-faced monkey, Cebus capuctnus 
imitator, all mfected Some Panamanians eat all of these animals On feeding boiled 
infected livers to other healthy monkeys, Foster found infection resulted ” 

After the second morphine injection was given, the patient was relieved 
and remamed absolutely free from pam thereafter For removal of the uncinaria, 
oil of chenopodium was adnunistered on the day after they were reported by 
the laboratory The chenopodium was given n accordance with our routine 
for women in this hospital, namely, three doses of 10 mimms each, put up m 
gelatine capsules and adrmmstered at 2-hour mtervals, the last capsule being 
followed between 2 and 3 hours later by 2 oz of castor oil muted with sodium 
bicarbonate and lime jmce * 

Two subsequent stool exammations were reported by our laboratory as 
negative for Capillana hepatica ova 


*See arhdes regarding chenopodium therapj by Bishop and Bnosius in the AM A 
Journal, pubhshed m 1917 and 1920 
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NON-PIGMENTED MALARIA PARASITES IN THE BONE 
MARROW FROM A MIXED INFECTION OF LEISHMANIA 
AND PLASMODIUM VIVAX 

BY 

M YOELI, M D (former Lieut -Colonel, R A M C ), 

Dcpartmmt of Paratitology, The Hebrew Umverstty, Jerusalem 


In July, 1945, a number of sternal puncture smears were obtained from 
a patient suffenng from Lala-azar in a civilian hospital in Athens * The smears 
' were air dned, fixed m methyl alcohol and stained with Grubler gierasa in the 
usual way (one drop per 1 c c stamed for 35 nunutes) 

On examination of the stamed films a very heavy infection of Letslinianta, 
both intracellular and free, was found Most of the parasites were in reticulum 
cells, but a few polymorphs were also found infected In the same smears a 
considerable number of malaria parasites were detected Their morphological 
features closely resembled those of Plasmodium viva\, with the strikmg exception 
that no pigment was seen m their cytoplasm, nor was pigment found m any 
phagocytic cells Most of the parasites were m an advanced stage of develop- 
ment, mature division forms and growing schizonts forming the majority The 
merozoites varied between 14 and 24 in number The full-grown schizonts 
filled the whole infected red cells In many the outlme of the parasitized 
red cell was blurred , in others the outline of the host cell could be seen 
distmctly Apart from the absence of pigment, the parasites appeared 
to be normal and showed no degeneration The cytoplasm of the non-mature 
schizonts stained pale blue, whereas that of the mature parasites stained 
deep blue Only a few gametocytes were observed m the smears They showed 
no distinct pigment and occasionally one or two small vacuoles were seen in 
their cytoplasm No abnormalities were noted apart from the very striking one 
mentioned 

* Dr A Khodunis, Director, Department of Clinical Pathology, The Red Cross 
Hospital, Athens, under t\hose care the patient ^va3, submitted a report on this case to the 
clinical society of Athens I am indebted to hun for the permission to use this case 



JUO Ku"* ncMEXitD w rirjj 

lo minj- field* kahminii *nd miltm p*mho were »<«i tide bj- ddc. 
In •cTcraJ rtjminrt kro of the per^then] blood (tbck drop rartbod), before 
eternal puncture, no milarii paratilea were found. 

DociiWCJN 

Mixed infedKffis of kaU-axar and mil ana in the Mcditerranan batui are 

rare. 

Noo-pigmcntcd banian milam paraailo were deacribed by Rutaxle* 
from ameara of bone mamm obtained from patients with induced mahna. 
Their exulcnre w«i correlated lo the pnniary dertloproeot phtae of the human 
malana pamto. 

In the p r e ae n t oue the derdopment of non pigmemed ferma, indudmf 
gamctocytea, oconred ocioatvely In the red cdja, and wo a»w no indicttioQ of 
eiti*-<xythrocTtic dercIopmcnL 

in Rome ear^ in IWS, Profcaaor Rajtaiu rery kindly ahowed tbe 
ntthor the original ame ara on which hi* deacriptiofi wa* baa^ and the aimdanty 
of tbe pamitei m ha rmeari to aome of tbe present forms a very striking 

The ahaence of malana pigment m so many pariajiea can hardly be expUined 
by tnecbanjcal faaori dunng tbe preparaewe of the fihna. It a poauble to 
coocCT Te of changes not detectable by preaesit Btudrtg reactions, wh^ Inrofre 
fitQaro to produce milam pigment. iVe coold find no indicaticQ oS the latter 
m tbe litmture. Non pigment produdog strams of P erraa bare not been 
recorded. Another pox^ifity preaaits ita^ that P max aAcr under 
going an extra-erythrocytic c^e, produces a generition of DO&-pJjTnent 
producing paraaites in cella here, loo we hare do ifirrct eridence, bet 
are induct to cootider tha potdbQity becinae of the dmUenty of some of tbe 
partartea in Profcaaor RATTAiia'a or^pnal preparation to ihoao found m our 
aUdet. 

MTiaterer the coTT cc t ocplanatioa of tbe pment finifing of non- pigmented 
parasite* of P creex (Indoding gametocyte* and mature schboota) may be, ft 
IS worth recording— part (cnltriy at a Umo when the problem of tbe devdopaent 
of the ctriler stages of malana paraaftes In man b onder Inreatigation. 


RAmni. O (IWO) Ulwmrt nendw sulk fm* ncoofo^ dri piswwBdl 
nrll nedi oeerTB. RIc 1, IBS 
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INJURIES PRODUCED BY TROPICAL “WATER-BEETLES ” 

BY 

K VIGORS EARLE, m d (camb ), m d (lond ), m d (cuenca) • 

Medical Director, International Ecuadorean Petroleum Co , Guayaquil, Eaiador 


The rainy season on the Ecuadorean littoral is characterized by plagues of 
vanous insects, one of which, the cucaracha de agua or giant water-beetle, 
has a bad reputation on account of its painful bite 

The insects of this group, met with m Guayaquil (Provincia del Guayas, 
Ecuador), are 

(1) Lethocerus (Amorgttis) campon Montandon (see illustrations), the 
largest form, which measures up to 85 mm (Campos 1929) 

(2) Lethocerus {Lethocerus) annttbpes Hemch-Schaffe, similar to the 
previous one, but smaller in size (up to 60 mm ) 

(3) Belostoma hoops Dufour, again similar to the previous one, but 
still smaller m size (up to 25 mm ) 

These Hemiptera belong to the family Belostomidae Their metamorphosis 
IS passed m ponds, especially those contaimng filthy water, and Campos (1929) 
states that the larval forms may be found m the mud of dned-up ponds, cess- 
pools, sewers, ruts of waggons, marshes, etc , dunng the dry season. In the 
wet season (December to May), the insects invade the city m varying numbers, 
evidently attracted by the lights along the water-front of the Rio Guayas Some 
nights just a few are found whilst at other times many thousands congregate 
and are encountered at the foot of the electnc-light standards, where they have 
fallen, stunned, after flying violently against the bulbs This tendency to be 
attracted by bright lights has been observed in other members of the family 
The adults are predacious ammals, feeding on all kinds of insects (usually 
aquatic), fish, salamanders (Leidy 1847) and frogs— these latter are grasped 
with the powerful forelegs (Patton and Evans 1929) and the beak is driven 
into the lymph space (Campos 1946) Even more remarkable is the fact that 
the insect may attack and kill birds — thus Matheson (1932) describes an attack 
upon a good-sized woodpecker by L amencanus, in which the beak of the insect 
was inserted deep into the posterior part of the skull, after which blood and 
brain matter was sucked out 

* I have to acknowledge the kind assistance of Professor Franscisco Campos, Section 
of Entomology, National Institute of Hygiene, Guayaquil, in the identification of these 
insects The photographs are by Mr Abraham Martinez 
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iKonrAi wwn-wrriF^ 


A* wilJ be D«ed in tbe ffluMratfam, the in*ect hu t (pale ferociou ippear 
tnce pnnopiIlyduetoiuUrgetbe. FI**. 1 and 2 depict mteriof tnd pocenor 
Ticw* refpcctirely of L. ctampoa the •peoraen QJottrtted bdn* optured m 
GuayMpiQ 

It may be radily t ma gtDcd by analogy with the eat of other powerfuj 
invcta, that qohe a number of fanoful attiibotca have g row n up arwrad ihii 
arumaL ’lira* rt i* dated to leap on to unwary humaii*-->wfaich b iin»n>i>. It 
doe* Dot dcUbcraidy attach man and only mflirt* g bite if handled— and crcii 
then only rarely The m*cct winch haa been partially ftunoed by drikirri 



FtO. I — Ledaetrwi (i<— rjto) Mont ind oa. A ptnoafa lrfy samnl ibr 

a*amtt a ligfat, ti rery aluggub In it* UKrmnenta and usually make* no attempt 
to brte, eren when handled 

Ahbougfa It has been alleged that the Insect* kill hth by mfCctln* portooous 
p unc tur e* (Folsom and Wauu I9(M), eridence as to tlv alstcnce of actual 
poesan glands b still aomeahat obacure. *nie aaErtiy glands of Ltiheerm 
hare been studied by Lmrr (1847) and Loot (1884) there are two purs— one 
pair elongated and extending poatenorly u far as the anterior extremity of the 
abdomen, the second pair atnut ooe-quaitcr tbe length of the first Tbe 
gland* be oo trtber tide of the oesophagus, on each tide of which b a ngmofd 
twtffing which might pcaaiWy be a potton reserrofr On the Tentnl aspect 
of the bead, opemngjtat abot tbe base of tbe beak, b a pair of <piiie pfomowtit 
glands, named by Loot (18S4) crphaEc gisnds they are tbe bomolofue* of 
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maxillary elanH. , 

not IS uncertain Rr Hemiptera Wh 

.he„.3e,ves „S 

As has been stated ,l m IVIan 

, S'ng to the familj 



Pig 2—/.,. 

^etkocerus (Amorg,,^) 

disappears \nthin 9ai ®"oIJing, rednec around the n, ^ 

Pnration, „,t}, , ^ ^onrs, but m ^Jirobbine m ^ '^‘^'^re-woui 

jnoch more sever (sewers '® “ "'Jdely held ^ usual 
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TieOMCAL WAItl-WmtS 


h»Te bten auttcquort to the bite, ihhough I here been tmibJc to fiod m 
rathoitkated cate 

Ev.TK 0 (ie 28 ) in ttrudyofthcgitniwiief bug 5rt*cw /rum 3ay 

the fonomng obtefntion* at 9J0 *jji. the miect wai tllcwrd to bite the back 
of the Index finger The beik tn* left iraerted for a few tecoodi otUj but 
almoat immediatdy there waa a burning aematlon in the afi'ected regtoa Thu 
wa» aooo followed by aweHing, with rtdnm appeanng aroond the puncture 
•he. The pun contimied, bert in Hrmtfinlcng imoant, throughoat the forenoenu 
At nooo the area erf rednm had redoced consderably and by 1.30 p m. a ^"*11 
red tpot was aH that vai nsibte at the point of puoctnre. The eaiDe author 
obscTTts that when thu Insect hues h emits a milky fiuld at the end of the beak 
and the beak adhering to the skin after bidDg. the skin b puJkd up a^ the beak 
IS withdrawn. Rnxr and Jokmocuw (1938) Bate that when L. KmtnoBUi 
bhes the hand aere r e sbooti^ pains proceed op the arm and are prc^~ ^ 
scrertl fUya. These obserren re comm end the use of amwvi»\U or of 
otntmeiit at treatment. 


TWATMEfT 

Immediate fim dd consou m the ^iphcxdon of ammnnb to the puncture 
she. as already indtcxted above. In the caae erf septic cccopticatiocia, the me 
of eulpha dregs or penicnUfi ta indKated. Aa an addhionil pfecsutlon, prophy 
lactic ftnttteumc aervnn should be adadmatered. 


SUMhURk 

(1) An a ccoun t of glam water beetles which occdt b Ecojdor akog the 
banks of the Goiyss River it g rrtn. 

(2) EfFcctJ of the bites of these iosecta, together wub the obserratkra of 
other cotbacs, are deserfbed 

(3) Treatmem of the boei b outlined 
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Amn^AL ctKotu. nxTTm 


Rrporr at tui Hew TiiAstrtn fob the \ca* ctaa Sin iUtCH 1&18 
The Hon Trettanx Dr J C. Bkoou, ptwented h» Rq^rt, with the 
■ccoum* ind baknee iheet prepared by the mditort, Mewiv W B. Km 
& Co-, and approred by the Audit Conunktet:. 

Dr Bfto^ pointed out the adtfactoiy p>o»itjon of the Society 

and that the number of FcBow* contmoca to Iftcrtaac, being Iff} abort Uat 

ycar’afigurc. The balance of income orer expenditure waa £83, but k la eipeacd 

that tic mcome re ce ired from reaident tcnanti (now £IXGS) will be coemder 
aWy zocreaaed netl year 

The adoption of the Treastirer*a Report was pro poaed by Dr Nmn. 
The rcaofuticQ waa aeconded and earned. 


Eixcncw or Audit CoiiitnTEr. 

Dr Baoitoi WiLicw propoaed that Dra. W E. Cootr, a A, Hoa« and 
P C. C. Gabkham be appointed to the Audit Ccmmittee. This propoaal wu 
acconded br Dr F Hawmto, and earned unanJmooaly 


PRESENTATION OF CHALMERS MED\LS 

The Prtfklflirt W« oow come to tbe bualnm of tie eremog, the pte 
•entatioc of the ChaliDera Medila. Flrat^for IMI to Dr /coDt ^Filuam Fold 
whom tre aahite ai one who has earned our eateta not only for hk weri m 
tropKal medione;, but alao for hia ttanneh penonal qoaiUa in thse of war 
Dr Field first sprang into fame as a medical officer In the Malayan Medical 
Ot me e from 1925-31 subaeqoeotly as Senior Meffical Research Officer at the 
Institute of MetEcal Research In Koala Lumpur In Fcbmaiy 1912, be waa 
rntemed by tbe Japanese. Jo Smgapare. Dr Fjzld has accranpHahed a great 
axikount of research work oo mite typhua, oo rkamin A de f iciency and tbe 
prepaiatioQ of Tscctne lymph In Malaya. lbs chief contribution has been on 
the chemopfophyina of milana, the morphology of the parasites, and eapecuUy 
ha iWt fflm ttinfng technique which has been put to such excellent use in 
the dtagnoab of malana in field aurreys in by p erendemic areas. Field a 
«T«m DOW bolds a world-wide reputation, baVmg the adnntige of aanng much 
valuable time to the bberatory worker His publicationa are cbaractcrtzed by 
high tcchidcil ability marked orrgmality and a rare capacity for analysing ha 
resuka, Tha was seen cqiedally m arork on atebnn cbanoprophylaxa, 
in abowmg iti high a a ppr e au ve effioeney in doses of 0*2 gramme twice weekly 
m an IfwFyi labour force. TTia more than any other pcblahed work at that 
Ume led to tbe offical adoption of this method of malina prerentioo m the 
anned forces during the recent war 

In new of the fact that Dr Field has returned to Malaya, ha son, Mr 
Matnir Field will receirt tbe medal on ha behalf. 
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The Chalmers Medal for 1943 is awarded to Dr Robert Kirk Dr 
Kirk has earned world-wide fame m the Sudan, thereby rendering inestunable 
services to that country, and in so doing has worthily trod in the footsteps of 
his predecessors, Sir Robert Archibald and Sir Andrew Balfour During 

14 years’ service m the tomd Sudan, he has with great energy continued to 
turn out origmal work of great value He has studied the sandflies of Ethiopia, 
and the various and puzzlmg forms of leishmaniasis in man, and more than 
anyone else has demonstrated the relationship of their climcal forms to one 
another His evaluation of the different drugs employed m treatment is especially 
valuable, and he was the first to pomt out the bizarre toxic mamfestations of 
stilbamidine In 1941, Dr Kirk was engaged m investigating the surpnsmg 
and unexpected outbreak of yellow fever m the Nuba Mountains By the 
immediate steps undertaken to prevent its spread, he averted a situation that 
might have seriously retarded the outcome of the war in Abyssinia Dr Kirk 

15 essentially a field worker, who is seen at his best with diflScult field conditions 
He has deserved well of his country and of tropical medicme, so that it is with 
great pleasure that I hand him the medal he has so richly earned Brigadier 
Boyd -will receive the medal on Dr Kirk’s behalf 

The Chalmers Medal for 1945 has been awarded to Dr E M Lourie, 
of the Liverpool School of Tropical Medicine For 17 vears Dr Lourie has 
been engaged upon intncate research work, and he has been associated with 
several famous figures m Tropical Medicine — with Saul Adler, m Jerusalem , 
with Taliaferro, in Chicago , and with Warrington Yorke At present he is 
regarded by many as the natural successor of this latter great worker Dr 
Lourie is one of the pioneer research workers on the action of drugs in bird 
malana, and his techmque has smce been adopted and perfected by others on 
both sides of the Atlantic Together with Warrington Yorke, he was active 
m the elaboration of the diamidines and their apphcation to trypanosomiasis 
and leishmamasis From 1934 to 1937 he held a Beit Scholarship, and he is 
now Director of the Warrmgton Yorke Department of Chemotherapy His 
more recent researches have been directed to the action of penicdlm m spiro- 
chaetal diseases, and he is now generally acknowledged as the pioneer of the 
ambulatory treatment of syphihs by massive doses at appropriated spaced 
mtervals Dunng the recent war. Dr Lourie was m Sierra Leone investigatmg 
a serious epidemic of sleepmg sickness, and there he initiated field tnals of 
drugs of the diamidme group Dr Lourie, then, has earned outstandmg 
laurels m a particularly difficult held of work, and it is therefore with a sense of 
profound admiration that I hand him the Chalmers Medal 

Dr E M Lourie Mr President, I am afraid you did not exhaust the 
hst of people to whom I owe whatever I may have learnt or achieved in the 
field of tropical medicine It was, in fact, yourself, together with Dr 
Carmichael Low, who first introduced me to the mysteries of tropical medicine, 



no 


nnjfaxAXT scanrosoxusa 


Cui« »nd Giof (1935) recerded a iimiUr cue. D\T (1937), Miiam 
(1938), SiLTtiw (1W4) od Ke«awt (1M7) pubEibed tmclo on polmotarr 
•cUstoaoimalt. 


CfCIMKCI. 

Id Egypt, 60 to 70 per cent, of the Inhabltanti are infected with (cfaiKoeo* 
isiMiB tt last 33 per cent, of these fane pnfanoniiy •chbtoaomiati*. 

The drteite affects m i lea mote often than fentalea !• roost <»*'> Trrmfw< 
m children and yotmg aduha, the falgfaeit age incidence bemg between 10 and 
30 jeara. It ta a disene of the agneohura] wofhen. 

PATTIOLOOT 

PnfanoasTT acfaktosomisaii ca the retolt of the deposition of 
ora and worms in the Itmgt. Tfacse raefa the hingt as emboh from the 
of the tmoary and intestinal tracts. From the tqis of the urnury tract they 
reach the hings by wiy of the mtemil Dlac vclna and from the Tetni of the 
jntrarimt tract by means of the porto-cara] anastamotea. 

S ktamatoinai on are more often fotzod m the hmgt than 5 flwuasf 
ora, bert the l at t e r produce Ttacolar letiocu more fre q uently than tbe former 

The on, reaching tbe lungs as anboU. ohstroct the noaH trtenolea, pass 
through tber wtib and tie inunedialdy ootaide thera Tbe tmoe leacdoe 
roond the omm resuhs in the formatioo <d the bOhaml tuberde. Tlus mnauta 
at firat of tbe orum turrotioded by histiocyta and eodnophil leococytea Later 
lymphocytes and one or more gianl ccOs appear FTbroblasta inrade the toberde 
and a Dt^olar tear is formed. 

The OTs produce two types of lesions, pamichymsIoQi and arteruL 

Parcoefaymstoai fenoos lie tO relsiioo to the broorlunlet and alreoC. They 
are s can ty in number and produce little altcrstioc in the finer ttroctnre of the 
lungs. 

Arterial Icsioni, ihoogh less frequent, are more serioua. TTiey are the rtaull 
of tbe neeroaa of the walls of the arterWea produced by the passage of the ora 
throogh than. Isccrosli is followed by bealmt with tl^ctdDg and narrowiag 
or occhaion of the lurmni of the Te»eJa. Cinaiiaation of the obstructed rewefa 
may occur with the formatioo of aagiomalouis. 

The artoisl leaions may be confined to few Tesseli or be widespread. In 
the UttCT case ^nd thickcntng of tbe arteries in th lungs and of the 

pulmonsiy artery «nd rti jifinury bonebes result. The nght Tentnde dilates 
anft faypertrophia and fiioHy faQs. 

To the naked eye at a comparatirely eariy sUge, the bflhamal tuberdes 
appear as mHary noduks on the cut surface of the lungs. These are about 
05 to 1 mm. In (flameter greyish white fa colour firm in comutency and are 
arranged in dusters or lines round tbe thickened arteries. At a Uta stage 
tt— ^ noddles <£sappear «T»d only thickened dSated resads arc seen. 

The puhnoMry artery and its pnmaiy branebes are tfilitcd and may rcacb 
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aneurysmal size Their walls may show atheromatous changes and their lumma 
may contain antemortem thrombi The right ventricle is dilated and hyper- 
trophed and its wall may be 1 cm or more in diameter Tne right auricle may 
also be dilated 

Schstosome worms may be present m the blood vessels of the lungs 
While livmg they are harmless, but when dead they produce a necrotic and 
focal pneumoma whch appears as opaque white areas of consolidation 0 1 to 
0 5 cm in diameter 

CLINICAL PICTURE 

Clinically, two forms of pulmonary schistosomiasis can be recognized 
bronchopulmonary and cardiovascular 

In the bronchopulmonary form the pathological lesions are in the bron- 
choles and alveoli Clmically, these manifest themselves m the form of 
bronchal asthma, chronic bronchitis, bronchiectasis, pulmonary emphysema and 
pulmonary fibrosis 

In the cardiovascular form the pathological lesions are primarily in the 
pulmonary artenoles and, secondarily, in the pulmonary artery and its branches, 
and in the nght ventricle 

The climcal picture of this form is similar to that of pnmary pulmonary 
endartentis or Ayerza’s disease However, cyanosis, which is the most striking 
feature of Ayerza’s disease, is absent m pulmonary schistosomiasis, and appears 
only when the nght ventncle has failed 

The cause of the cyanosis in Ayerza’s disease is not clear Fishberg (1940) 
states that marked cyanosis m Ayerza’s disease, without failure of the right 
ventncle, “ mdicates the presence of changes in either the capillanes or the 
pulmonary parenchyma interfermg with gas exchange ” Bedford (1946) is 
of opinion that “ the classical chmcal picture of so-called Ayerza’s disease is 
really one of chrome lung disease and heart failure combined ” 

The electrocardiogram shows nght heart strain (nght ventricular prepon- 
derance) Arrhythmias, other than extra-systoles, have not been observed. 

Radiologically, at an early stage some of the small branches of the pulmonary 
artery m the lungs, usually the basal, show nodules about 1 mm in diameter 
along then course At a more advanced stage the nodular artenes are more 
numerous, the hilar shadows are mcreased m size and the subaortic notch is 
obliterated At a still more advanced stage the hilar shadows are very much 
increased in size and the pulmonary artery and conus are very much enlarged, 
may reach aneurysmal size and mask the shadow of the aorta and its knob The 
heart has the configuration of cor pulmonale 

DIAGNOSIS 

The only certam means of diagnosing pulmonary schistosomiasis is the 
presence of schistosoma ova m the sputum However, they are very rarely 
found m the sputum 
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nruicmsT scsmounrtAsis 


EmbDihmcnt of the pr es en ce of whtftninmlim b merttuL Thb coo- 
tats ta the dftnoastmioo of on m untie or fteett, sJgnwidoscopK crtdeoce cf 
schbtOMtaUm, reetsj ind Grer Wop^ for on, tnd the tpeaSc lots of schato- 
Bomnsb. Eosmophllis a irrare mtrfced in polmoimy tinn Jq forms of 
chrotuc tchbtasamistb. 

E xi mln stioQ of the lungs clmiciDy a of httJe help, « there sre nsuaDy no 
signs or ooij few creplutlofa tnd rbood ortr thar bocs. 

Eiimmition of the hesrt cUnksHy tnd rsdiologictllj for signs of cw 
fatlmoKMlt b importtnt. Other atnscs of tar pmJmomMU tare to be cxdoded. 
•pecitny mitrtl stenoMS tnd ttntl sqitsl defect. MitriJ stenoeu can be cxdoded 
bj Its chartctensoc ctrduc signs, snd dilststion of the left innde obserred 
rtdIok>Gicsliy Atnsl septsl defect b dlffercntistcd by early dOatatfen of the 
nght turlde, Ukr pubxtioa cod absence of nodulir trtcrles Is the hings. At 
1 late stage differeotlxthra mty be posslbb only by suncnlsr cithetera^ioa. 

RadtologiciDy mdary tuberct^oab end sHictisa tare to be differentiated 
fran pulmonary schbtosomusa. 

In miTitry tubercolosb the knou In the lungs are widespread, tod there 
b no dictation of the pulmontry tnciy tnd conus. In sibetms the kskms tre 
p eribroochbl tnd there may be ortenanre Ebrosls in the King s. 

ntooNOtii. 

It hes been mentioned prenously (hat 60 to 70 per cent of the iohabl tints 
of Egypt are infected with achbtoaonlans tod that ca»-third of these hare 
puhnontry achstnaambset. Poatmortein recor ds ahon that 2 per cezn of 
■ul^ccCs of die froco Fight TestDCubr CtOore as the result of 

hilhcmsl puhnooxiy trterul dbeise. 

CGmctUy bllharxbl pulmonary trterpd dbease b s much less common 
cause of right renmcnlar fiGure than rheumsUc heart dbease. hypeitetisk» snd 
chroidc pulmonary diaesses. Wght Tentrkultr ft3ure b Utc In tppear 
tnee ts Its cause b mechanical retber than myocardbl. 

As a cause of chrocuc pulmonary such as chronic br occ hh b tnd 

broocluectisii, k a difficuk to gire an aceonte idea of its raporttnee as k b 
often dlfBcuk to establish the bilhtrxbl origin of these dbetset. 

TItEATStntT 

Early treatment with tntimoay compoutixb b Important. In sdraoced 
esses showing enlargement of the reninde they must be nicd with cautiCQ 
M they are tone to the myocsnfiura. They art definitely cootra Indicated when 
the Tcntnclc has failed. 

Heart fafiarc u treated on ocdmaiy lines by digiulis, renesection and 
mercunaU. Recently McNbatux (1W3) has erpreaed the opmkm that 
digitalis end Ttncsccttoti, in heart fisanre of polmonary ongm, are udldy to 
help and may eroi be da nge ro us . This ww bowertr a ix* shared by othff 
suthorTtics. 
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DISCUSSION 

The President It is really with great pleasure that I cominend this very 
excellent chnico-pathological paper of Professor Erfan’s In his chrucal demon- 
stration he has shown a mastery not only of the physiology of the lung, but 
also of the very difficult interpretation of the radiological pictures, m which 
one can see the thickened artenes and the pulmonary sclerosis very well indeed 
Many of us would like to make remarks upon this mtncate subject which he 
has presented in a novel way 

Sir Henry Tidy It has been a great pleasure to hsten to my fnend, 
Professor Ebfan The study of bilharziasis reflects great credit on the Medical 
School of Cairo, and m the last 20 years important advances have been made 
Twenty years ago Professor Day had not yet quite persuaded the Medical 
Faculty that the so-called Egyptian Banti’s disease was bilharziasis That 
discovery was an enormous advance Yet the School has gone further Dr 
Hashem, in the Children’s Hospital, is now differentiating cirrhosis of the 
liver of bilharziasis type in children from cirrhosis of the liver due to protein 
deficiency The recognition of pulmonary bilharziasis is almost entirely the 
work of the Cairo Medical School, a number of whose members have been 
concerned in the research The credit for the first step must be given to 
Professor Sorour, the pathologist who accurately descnbed the changes m 
the lung in 1928 In 1932, Dr Azmy and Dr Effat descnbed the first clinical 
case I remember, shortly after the case Avas pubhshed m 1932, discussing 
It with Dr Azm He said, “ We have in Egypt an excess of rather curious 
lung changes,” and he suggested that pulmonary bilharziasis was a frequent 
cause Both in Professor Erfan’s wards and my own wards I have seen many 
cases that one could have accepted as pulmonary bilharziasis, but, as he tells 
us, the diagnosis is sometimes very difficult I would like to say a few words 
about Ayerza’s disease, for this name is sometimes used in Egypt for these 
cases The textbooks all state that Ayerza’s disease is characterized by \ery 
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deep cytnaait doe to «denMi» of the pohnocury tiurj wloch a beBcred to 
be eyphflitk in origOL The lacnption of Aytna ( daew to jyphilB u ctmota. 
Sir Leoxam Roortf deecribed i few CM%ex In IixEe, tod idded that ionie of 
the*e caeca ocatned m young people and thefcfore could not be dcgeoentlre, 
and were probably ayphilitjc From that fatna! remaik, Ayem a hta 

been aacribed to ayphlUa, wbch u ccrtalflly inconrct. The beat deacriptroo 
of the patbdogka] lenooa in Ayerna dlaeaae ts pren by C hoc t m the 
Amfrurm Jcamul of Mtdual Saatet It may be noted that the subject tad 
been a mmer I can aee no eaaential difference between hk Qlustntiocta of tbe 
artoial changes and those which can be reproduced from caaea of pulawtary 
bahamana In Egypt, but h U dtfficuh to jndge from pictures. There is a 
further pomt with regard to the explanaikn of the cyanosit. Many of these 
cases In South America with adranced cyanosis come from the uplmds, from 
the Andes, where people lire at an altitude of 14 000 to 16 000 feet, and are 
engaged in minhig It Is also reported that when these patients were bcought 
down to the Icrel, the cyanoau greatly diminished. This, admittedly is m the 
lot stage with cardiac failure. These cases were not fuHy descril^ and it 
ta not dear when or why the cy ao o si a derelopi. Omte poaaiUy h b due partly 
to loci] causes dereloplng lo high thitodes arid partly to pulmocttry coodniora 
triscog m the mtmag industry not direcUy to the pulsonary arteitu. The 
pomibk factor of pulmonary bilharxiaaia as the canse of pidtaanary artentb in 
tbe ScDth Astencan caaes abo has not bexs conaodard Jo Egypt pul 0 >onai 7 
anentb does not produce cymoab. Egypt s a ftaX agncultural c o unu y with 
DO fninf I bdicre that the name Aymaa tEiease ahould be rcsorictcd to thb 
paftirttlaf aytidrcme In South America, and not appbed, as it temeUmes ts, to 
cTcry case ^ puhnonary artenua dying in cirtEae faHore. 

With regard to the urtenstre courae of tartar emelrc in the tresUnent of 
introduced by Blui and Altd, I understand that some worhers 
in South Africa bare had bad reactiont, but less serere ihsa those in Egypt. 
The subjects in South Africa were generally otherwise beahhy whereas in 
Egypt there b nearly ahrayi Ameyhtioma and one or two caber Infections. 
Those undertaking method should be rery careful 

Prefeswr Day I was much mterested to bear Profetsor Earur speaking 
oo a subject to w hich he his devoted so much itteiUioa. There were one 
or two points which I found cilremely lotercsting and rtiy intrigumg I 
remember that years ago Profetsor Loosa— who was so deroted to worms that 
be used to swallow ora and grow some himself— remiii.ed that if erer a curt 
was found for bflhamasa the effects might bo wrxse than the d is eas e . He 
fared thit the death of the wonns might cause serious thrombosis, capedslly 
m tbe portal rem. 

\Vhen last m Egypt I was sbown a seno of Iner sections whwh had been 
prepared by Dr Rams** Gtjwui*, of Tanta, from casa of bepaiic bOhariusb. 
Many of sbowed an cxtraordmaiy picture annilar to the cooditicn Hhis- 
trated in seme recent papers on filamib. The tmwmt of neow and ceflalar 
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infiltration around dead bilharzia worms in the liver is somethmg staggenng I 
can imagine that when worms get to the lung and die there they will provoke 
a good deal of local reaction 

There remains the question Why does mansom infestation appear to he 
more commonly associated with severe arterial changes m the lung than is 
found in haematohium cases ? I cannot help feeling that we do not know 
the proportion of cases in which lung changes are due sunply to emhohsm 
of ova compared with those where hilharzia worms are present and deposit 
ova in the pulmonary artenoles, a condition which may lead to ividespread 
artentis I do not wonder that Professor Eefan regards hunself as a professor of 
clinical rather than of tropical medicine when we realize the diagnostic diffi- 
culties and mvestigations required for the distinction between pulmonary 
bilharziasis and other conditions which affect the lungs and heart 

There is just one pomt of differential diagnosis which Professor Erfan may 
have noted We hear that in the severe cases there is a dilatation of the 
pulmonary artenes This may involve the conus and the pulmonary valves 
may become mcompetent Is there a pulsatmg shadow to be seen on the 
screen in the hilar region around the heart ? I do not know whether this has 
been observed (it would not appear in radiographs), but think it might be a 
valuable sign m cases of vascular dilatation 

Dr C C Chesterman I have been particularly mterested in this excellent 
lecture because I feel that a climcal observation which I put on record 25 years 
ago has been justified tomght 

I refer to pulmonary symptoms m infestation by S intercalatum, that other 
bilharzial worm found m the Belgian Congo 

It IS still a question as to whether it is a new'species or not, but clmicaUy 
It IS an entity and its localization always intestinal Dysentenc symptoms are 
constant but few other complications develop People get a certam amount 
of immumtj m later years so that it was not foimd possible to remfect them 
I noticed m young people, however, that they frequently got attacks of 
pleuntic pam and pneumomtis along with the imtial dysentery Dihgent 
search for ova in the sputum was made On one occasion a patient was found 
sittmg on the floor m a paroxysm of coughmg, and beside him a specimen of 
blood stained mucus, which, on examination, was full of the characteristic ova 
Unfortunately, investigation proved that it had come from the other end of the 
alimentary canal 

Although I can adduce no pathological confirmation, I believe that 
pulmonary symptoms do occur m this disease 

I agree with the possible dangers of too energetic treatment with tartar 
emetic Among other thmgs it is apt to light up pulmonary tuberculosis 

Mr Alves Professor Erfan has emphasized the paucity of reports of 
ova in the sputum, and I would like to mention that Blair and I have 
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recDrded--flrther aUr aba I tm tfrud— a European cats *ent to m for •lunm. 
He bad broochiectim, and both urino and atool were negatire foe ora, ahhoogh 
hjt ccrcariil-cntlgen tkin teat waa atroojij pemtm. Ih produced a pto 
apotnm foe oa and. after coocentratko with KOH and centrlfugatKm of the 
digert, 1 found <mr termlnal-tproed egg. Dlfficuhy In finding on In apota U 
therefore r>f* enrpnaing 

^Vhh regard to Profetwr Esruf’a atrictnre*, I would auggeat that not 
onlj may there poaalbly be a raotl difference betw een Bantu and Egyptian 
in theCT abihty to tolerate antimony aa I hare already mentioocd to hica, but 
abo I wtmld atreaa that the achktoaomiaau of Egypt ta ahnnat a clinical entity 
In ha aerenty as compared to the fe« of Aftica. I wlah aoroe work could be 
done, poaaibly m my erwn country where ample material rd tta. and In Egypt, 
on total worm count! In caaea coming to aulupa y We ml^ fjnij a 
definite rdaaon for tint diapanty 

^Wth regard to hb beautiful X rayi of palmonaTy achistoaomiasta, I do not 
th i n k the diagnota of pufinonary acMatoaoe alu ia b mj often maje In 
Soutbem Rbodeiit, if at all, but I would emphaabe that bficoaia and tubcien* 
loab which would, I think, gire very timdlar tppearanexa, compficate the 
picture there. 

Prefmor Erfan Dr Atm, 1 am ruber au i p i ta e d that puh&ostiy 
aduatoaomuaia haa not been dUgtkoaed in South A£n& 1 uadentand ftem 
Tintmai «xinimatioo of poatmoctoD caaea that pulmonary aebbtoaoenbaa 
b quite common m South Africa. 

Hr Alrea I meant my remarka to only to X ray dugoona. My 
hi Southern Rhodeaa hare compid^ a very full and compreheure 
atudy of the diatributkm of on throughout the body and eggi in the hinga are 
a commonpUce finding 

ProfeoOT Etltn TbeihortmtenarToautiiuonytredmejitof ALTaandBuiit 
of haa not been aucccaafol m Egypt aa k often produces aererc, 

aomctimca aenooa, gesml reactioaa. Thia may be doe to the disease being 
tererer m Egypt *1^" m South Africa, and to anaemia and nutritioua] deficicnoea 
being commoa in the former 

I agree with Profcaaor Dat a atatemenl that hilar pnbatkms are marked 
in mtcntnil teptal defect, and th*a may be helpful in the differentia] dbgnoaa. 
Hibr puhwtloQS are not marked in bOhamal pulmonary arterial thaeoe aa the 
waUa ^ the T caaeb are rigid fr o m atberoisalcua changes. 

The President I thmk we hare had a moat mtcreating cretiing from erery 
pomt of view I hope. Sir you will take back to Egypt our great appreciation 
of the m which you hare deCrered your lecture tonight 
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INTRODUCTION 
Resistance to vivax malana may be manifested in one or both of two wajts 

1 There may be less reaction by the host to a given bulk of infection 
— to erance 

2 There may be an mcreased ability of the host to limit the bulk of 
infection developed — ^immumty 

• I wish to eiqiress my mdebtednesa to Dr N Hamilton Faihlby, not only for his 
stimulating and helpful criticism, but also for providing the opportunity to carty out these 
studies It IS a pleasure to acknowledge the help of the members of the L H Q Medical 
Research Unit, Caims, and especially of Dr M. J Mackerras, T S Gregory d vet sci 
and Dr R. H Black ’ ’ 

t The experimental work was done in the L H Q Medical Research Umt, Cairns 
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118 DtvnoniEirr or mBrjufcx to vhax halaitu 

The diffamce u fanpcrtint for a patient with mtltrn a concenwd with the 
ibolrtjcQ of ha reaction nthcr than In the abaolute detrance of malaria pafarftea 
from ha organa. Ftmhamore, the taro foerot of rtaataoce appear to be dataw 

and do not derelop at the tame 

The drrdopnietil of tolerance before the devdopmcni of Itnraumty to 
Plasnutam vtcax In pauenta with mdoetd malaria has been deacribed by 
acrenl lothora (TwucK and hUcm, 1X4 BOYD and Krrcnr^ 1606 IkJTD, 
1933), and thcae patlenti were uaoaDy bong treated for general pa r»l y tti 
SwTOt (1939) deacribed dmilar phenomena fat mookeya. Jamu (1931) and 
Botd Stiatmak Thojui and KmaiEr (1906) ahowed that early therapy of 
a maUna afaci delayed the appcairance of tderance and Immonity and that 
the boat had to opertence cooaldcrabe racbon to hla mfeebon before be 
became tolerant or immune. The atodica of }amzs (1931) and of Born and 
SnATMAR Thcqiaj (IftW) mealed that tmmumty waa gtnai apeofic but 
aooM tolerance might be dereloped to bcterologooa itraina of P rirax SotroK 
and Hauuacwar (1934) working with P kmcneitsi mfeebona in j^oui rhnus 
and 5 monEi aberwed that multiple auperinfeettooa with bcterologoaa ttraiia 
ttauhed in great y enhanced tolenoce and fanmonity bot fioTP (193S) found 
that tunultaneoua mfeOioRa with P mwx reaojted ht leaa abaolute tolerance 
and hmnamty to either attain tban was obtained inlng ether Rraia ilooe. 
BomaadCmsCf (1936) reported that tcderiDoe and immunity were derekped 
foOowiog other aporoaorte or iropbosorte Induced tItu mah^ ax>d that tba 
protection waa eedem tgainat relnfectloQ by both typea of indoced ma ana. 

An ecormout n umb er of atodiea of t^erance and imnuinlty to malaria 
m popolatianf In endemic areas hare been r epor ted, but no attempt has been 
made to review thu literature m tha report. These atudiea hare been coocemed, 
in the main, with the differentijtion be t ween “ milana dheaae and malaria 
infection (SntroR 1945) The spleen and paraaitc rates hare been used to 
determine the general Rate of the population, bat interpretation of the hndingi 
has difficult. Cnairropnno (1911) gam a table showing Ttry h^gh spleen 
rates oacty paral riing lower pamite lalea fo3crwing the 1908 epfdctcuc In 
Amntiar whDe SwnXETOiEttL (1939) ated a remrte Tillage in Dutch Guana 
where ho found high apleen rates, with higher parasite ratet. to the atwenee 
of or cluneal roilana. At Hscxctt (1937) st ated , the farter 

prrtaijon of malana mdicca a not an rrart soen cr, bat depends latgely on 
etpericnce and moginatioiL Sdttor (1939) working whh amuan malana, 
described the muntfronog of a high degree of tolerance by periodic atfamiliGoo 
by remfectwo tins tolerance was usually asacoated with spfcnoniegafy Eotd 
( 1941) regarded a pcmitently enlarged apleen as indicating m man, either 
contmaed Cabihty to rceurreocei or coctmoed r anfe etjoo with bderojogcoa 
atrams or apedea. 

In apontaneoualy subaidtog malana. pamtes may persist in the penpoert 
drculation long after the ferer hat aubaided (ko«x and Mactii, 1921) and. 
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Tropbotmtc demrtja were recorded acb daj tnd tbcM flpim were treked 
a geometne •eno thnmgbout. Curre* were fitted to e»ch irophoiotto wrrt 

tnd emtihk amp»ri*5m nude with otheii £nra time to tlnw. The loptntlutti 

of the mean pti«ite demitte* were asorerted :iBo nttunl numben before 
bong exprewd. 

The phiw: of tperaraite indoced maltm ocenmog betw e eu the iDocolcton 
of tponnoitet and the Uberatioo of trophosottea into the circidttton will be 
referred to ai the e-c. phase (cro-erytlirocytJc phase). TTiia term will abo be 
appGed to whatcrer formi of parasite perikt in felipaing nvar nuiark after 
the peripheral blood hu been cleared of trophoxoaes and gametoqrtea. 

In thu report, aa wfth all reporta from the Caima Unit the daj of Infcctioo 
ts referred to aa day 0 the next day being day + I etc Th» ippSea to both 
aporoxohe and tropboxoite mrfm>ed nudaria. 

The techmcil methoda u*ed m thla study are tioae referred to m the earfio' 
reporu from the Caima unit (Fahlet rt af. 1W5 IWfia, lW6b 1047). 


PART I 

ExTOtiaipm raiairxD SPEcmcAixT to asenr the DtTEtorjmrr or 
TOUERAWa AMD lUMCMITT W VourtTlEW WITH MoWno 
TRAMtAnriTD MAUUli. 

E ip t iirn t m i 1 The derel o p tB cct of tolenace la a to uatetr with apor o roite 
indoced vmx makrU who r e a re d qomine aupprtaalcc (Yolonteer 016006 ), 
(Chart L) 

A 21 Tear^iU »nm vfao had qm p a w tondy baco rtpo— d » xaakda, r ux^ m l 0 7 
r wUphafiv (m mlixure) dady frcei daT>— 3 to -f £0. Hh ptana waa 
1 hnwcUaisty pdor to the athaunJamim of lb* dady doM of qnJrUjw 

n (cnkikncKn) eoDeeotndao cf l-OS jnf. of qaiiuoe (a bm) per 

boa rfm (DMD ii Mi h i inm ^.ocitenti atfap (tj to 9 bcana after tba daily doae) waa 5^^ 
me. per btra. 

H wm bHtea by ten AmpIttUi pvwt^ahtf portsktaa tofc cted wfth ▼ftible Moro 
aoitea of P efaax r* C atraki ftten wfimteer C C3Jan 11) on day 0 Tba batth 
cf nnquitCMa ww » per qtw hdoetied, tfaa aland ioIttOoto wart heavy and the •paro- 

nftes had been hi the aa&rary flanda for 6 daya. - , . . .• 

T/iT^>MC*tae wwr fiial denawtttratad in dd^ blood ffims enfleoed cn day + 13 
wid the denartie* kKiccaed to reeeh 7,300 per cjnm. <” day + M beracea day + 17 
wid day + 65 when tiaatii*nt began, tlw denafbea vaned b a tten 800 per ejnan. and 
10,500 per cjnm, (Clvt 1 ) . , ^ 

Hi* oral tempemnaa roea to 103* F on day + 13 and there a 
the fWTTt 2 day*, hue fn»n day + 16 to + 23 theta men tertan 
day + H to + 65 there were qnotkflta rwea m tanpeiataratt 100 

Hie iplcen waa llrat palpabi* below the left coetal maijin on day H 
■ cf foor flng*r.becadtha beiow tbo eoetal matTn on day + a 

jhat definitely nafaelila on day + lf ,, , t- 

SrmptnaJt* wwam re mait ad on the erminf of day + 13 wad matinwf 
wday +fTwbenbewaiflrWctoaffladtf). 8nnp«c«a* were tertian tn ma^ tJ day 
+ 24 coTTeapocai i BgwTtfa the naom oral tanpetaojte but auUwpipitly the dnly 

5 •* fltneaa^^rd £rwn ( ) or (f w) to(a) or (M te tprt* 
toowrlOO'F True naycr paraxywB* (or no“) *«;• “f* +, 

+ 28 + 31to + 'U + f5t8 + 46 *id+48to + 65teaif(w cfibal 
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days minor paroxysms occurred, makmg a total of 3^ paroxysms m 43 days From 
42 to + 60, this man spent his mornings fishing in a stream some 1 to li milM 
from the umt, returning to have his paroxysm at 3 p m each afternoon He spent his 

evemngs playing cards or billiards ■ j r ^ eo 

The red blood cell count and haemoglobin concentration dimmished from 4 bS 
million per cjnm and 15 0 grammes per 100 ml to 3 54 million per cjnm and 9 5 graces 
per 100 ml respectively His tteight decreased from 159 lb on day + 3 to 144 lb on 
day + 66 

Standard Q A P * treatment began on day + 65 and concluded on day + 77, after 
which no further drugs were administered 

He'remained perfectly well and parasites were not demonstrated in thick blood films 
collected between the cessation of treatment and day + 91, when trophozoites were again 
seen Densities increased in the penpheral blood to reach a maximum of 21,100 per 
c mm on day + 102 and remained between 260 per c mm and 8,200 per amm till 
standard Q A P was again adrmmstered on day +129 
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Chart 1 — ^The development of tolerance m a volunteer with sporozoite induced vivax 
malana who received qumine suppression (Volunteer 016006, Experiment 1) 


His oral temperature did not reach or exceed 99° F till day + 100, when the parasite 
density increased from 1,740 per cmm to 9,000 per cmm His temperature record 
showed tertian nses from day + 100 to + 104 and between day + 112 and + 118, subse- 
quent to which no temperature of 100° F or over was recorded Symptoms were minor 
except for parts of days + 100, + 102, + 112, + 114 and + 116, when he was graded 
(a-d), (a-e), (d-e), (b-e) and (b-a) respectively His spleen reached a maximum size of 
three finger-breadths below the costal margm on day +118 His weight remamed 
constant 

COMMENT * 

This man, whilst he received 670 mg of quimne sulphate daily, was 
allowed to experience a severe and prolonged attack of pnmary vivax malana 

• Q-A P quinine sulphate (as a mixture with ac sulph dil ) 670 mg (10 grams) 
t d s for 3 days, atebnn dihydrochlonde 600 rag , 500 mg , 400 mg , 300 mg , 200 mg 
on 5 consecutive days, quinine sulphate (as a mixture with ac sulph dil ) 330 ’mg with 
plasmoquine naphthoate 20 mg t d s for 5 days 
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before be re ce rred treettoent. Sabieqoently i •eamdtrjr ittick derdoped end 
treatment was delayed for mne 5 weeks. 

In spke of tbe fact that demonstrable tropboxoites were present for 
52 days (day + 13 to day + 65), Uua man derdoped illcbt tolenoce to hk 
infection— there was no algnlhcant change m his temperature response though 
his geocral reaetjon diminiibed and stable after tbe first 5 to 6 wedm 

There was no endence that he m cr casm g ability to vith his tropbomtes 
thoQgh tbe densities rarted from day to day 

The cttmcil features of his secoodary attack, bowerer showed that be 
had acquired considerable tolerance amcc hli primary sttacL Hb geo cr al 
reactioo was rery mild and much higher panaotc demhiea were required to 
proToke a aigntficant tocretse to ha ocal tanperature. There was a strlkiog 
difference between the incidence of major symptoms, the de gr e e of splenomegaly 
and the freight Iom m the two attacks. T^ difference was still more s% n ifi cTtit 
when the possible effect of the daily doae of quinine, ad m in t stcred during the 
pnmaty attack, was taken mto account. It should bare assisted fahs b saoM 
manner b the primary ehher by diitnnkhjnj hb reaction or by hdp b g 

him to deal wHb hn trophosates. 
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Chart 3 — ^The development of tolerance m a volunteer who received an intravenous 
inoculum of trophozoites after completing therapy for primary sporozoite induced malaria 
(Volunteer 000031, Experiment 2) 


There was httle evidence that he was better able to deal with his tropho- 
zoites in the secondary attack, in which the maxiinuni density was 21,100 
per c.min 

It was of interest that the clinical features of the secondary attack were 
tertian throughout, but in the pnmary they were essentially quotidian 

Experiment 2 The development of tolerance m two men who received 
mtravenous inocula of trophozoites after completmg therap)’’ for pnmary 
sporozoite mduced malaria (Volunteers 000027 and (K)0031) (Charts 2 and 3 ) 

Two men, aged 25 and 22 respectively, who had not previously been exposed to 
malaria, were each bitten by ten A punctulatus punctidatus infected with viable P vivax 
sporozoites “ C ” stram (Chart 12), on day 0 Neither man received any drug therapy 
until he was treated for overt malana 

The batches of mosquitoes, which fed on both men, were 94 per cent and 95 per 
cent infected, the sahvary gland infections were heavy, and sporozoites had been m the 
salnary glands for 5 and 7 dal’s respectively 

Trophozoites were first demonstrated in thick blood films collected from both men 
on dai + 12 and the densities increased to reach maxima of 6,900 per c mm on day 4- 21 
and 16,800 per c mm on day -f 20 respectively 
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Tl*«fr OTiJ ta nj j ci c um ertawderf fO®*F fox tb« fim rime « d*T» + Jl wd + 13 
rwpenhdT end pjbwsjoendy irwfaed 101 F to 107* F e*ch dey till *<in dwrm ■» 
catstDcnced « dey + 24 

Both m<B dewkped p«lp»bte Ihro, bt« adyVot*u«r 000031 pmlnebfa wsfeen, 
SyTBptctmwere fir»t muMtod «i (by* + II end + 12 retpeoktly nermiw tin 
°*P + •“ + 15 rwpectrrely vbea both mm were emhoed to b*tL Tbey both 

had qtMahaa cnadEs oC Bukrtt with aodti w t m ty mpUa m Umc naS »t~*T o/ otAi^ 
(OSS or 0-08 emotne) wera a dm i niMti td oo dayi +1+22, aod + 21 to 
control th fm 

Fun tmtoent w** ^ivon from day +24 to + 33 md eomlMrd at <)ukitoc culplm 
(w mixtatavIthBc. ndph. dH.)2 7cmcR dadyfer 9 daya, ibOewed by mlplwM 
20 fmsam deity for 7 day*. Qaitdac ana latt detretad in tba coOecOd fnn 

tbeae men on day + 35 wbm the amcenttarien naa O-I per 

Each injn wa» Kbioocxikted on day + 3* with powtiro muJta. The fwo 
ofSCOmt td riwfa- whole blood ib iati jp ed atiaefa of rrrwT m ^ ^ '^ rn l 

■o mJ ty md req uit ed therapy Pn ndtaitea after the tublnocuhtkaH were 
each donor iecer r ad an mtroencaw Inoctihim at blood ■■■^■^ I w t m 5 (hS rmTHi^ arcl 484 
aigSoo/* twwrtrepboaateafea p e ctf trly(6tan\olugtterCICr72tj). Tbc main of F rftwr 
motailated waa the aama at that oaed for m oaifinal i p or civile i^eetkn. (See C2mt IX) 

Two and 3 dayi btrr (dayi + 40 and + 41 tiryd»aoicm wm deimv 

atii te d In thl^ blood fihnt collected fitmu tfaeae man. The denaitiei inrTiiwif to raacb 
maean a of 1 140 per cjnro- and 3^400 par cjom. oo dayi + 44 and + 48 lupacthd y 
md than Ae u c aa td to of 40 par e.rrm god 140 ber «• "m lea p ccll irty on day 

+ S6. Anctcfaar crepbocolte wat thm dercie v e d in bcah men ani dcnd ti c a of X76U 
per c-miTi. and 2,200 per cjnrn. «vre reached on day + 82, «bcn fuH t r ea tn aafft with 
tttndcrd QjLP wm CDcnmencad. 

Fim onl tenvwnoraof lOO* P or orer were re ew d e d en dayi + 40 and + 48 
je apo itJta J y (Vedutaarer 000031 had nimd om pni tu r i on dayi + 40 md + 41. widch 
wn corftpt^ to kiTi thmfar t h a re aa). and qoeddim t o auaw i b ttmparinai octaia^ 
to day* + 60 and + 51 retpocrireiy 7^ chantaa ta on] trmpmtBri dwnny thaUat 
OTf 4 nt^ta wan win miSKir acal laitely tenhs. Vobjcnaat 000037 had taiaor t^ rept c am 
m dal* + 41 and + 44 m^or tyraptoma bat w mj + 45 nd + 47 btn luhaeqtxntfy 
annp t nia wert minoe (ba waa a grer fnded beknr 0 tftrr day + 47) The reactMn of 
VotuDtrer OOOOll wm ocxifueed by the pferictaly mcnricncd aheoln abrerw. but major 
. j ii H .rrTM dJd oat occur muH day + 49 and were pamort cSJ day + 51 after aidch be 
ww DOC traded bekhr (t). 

SpknocDefaly recurred ki tiw ohnttecr pnrieualy ibow la t it, md the ccher retorteef 
dcreloped brer — la iBe ian c ta dunot the trepboiola ware 

feOowitv the ratimcDcaje bwculaDcai. 

TIm «4 L. >y « fai red blood call couma. haemofiohaa concentratnna tod body weithu 
are ael out bekrw t — 
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COMV'HNT 

Ihf'C two mrn h?t! v^ac vi::vU of f'Muun nn^MJ uhih wctr 
adcquavK xrr-stn! wi'h quounr a»ul wcrr cltnicjlU turn! tin the Ufth tlax 
aficr ccaMOC theta, n. uheti thnr j'li'mi was tlra r^l of «liiinmr. siilniiu rn.crya 
dcrvsittrs of troplxoao ics v\c r fount! !>' 'uhintHula itut to he p'r ent in thrt' 
peripheral circulatior \ few tninulc aftc' the fuhiios ub’toni luit hrrn 
coTTplctct! modc-atr <lo e- ot the -rmr ••ram of tropho-oUcs m Hum) were 
iniccrJ mtraxcnnioK mto ca^h t »ar ‘Ihese pnuMtr- nm! iplictt r^pu'h ami 
clinic J n'taclsnf rnalnia cnsucel w Inch \'c*e Im sc* rt. tmh'ft than the prcMou' 
pnmarv a'.achs 1 hr tropho- ntc w4\c '-uh'it'eil hut were followed lu fiirihc' 
waves which p'lMJmrd \en mih! a'taj \ o*" niah'ia m ho’h turn 

! he la trophv"<v*c waves were rcra'drti a‘ the hr ! •rC'>ndar\ vavrv 
of irryl orte'es Iron tlie or tjinal ‘poo'Otc indmcd infrc lom 'I In ‘ mtrr- 
prc'atmn vvas 'uppoicd hv oh'crva'mi iiftlc oji two cohef mrii iitchnlci! m 
the ctpt'imcn’ One </ the r (Xohintc-^ tV»H,V)) was •uhjCLtcd to prcM"-Iv 
the 'anie cxpc'iment i1 p'oerdurr' and 'howetl the ,anir tr poijve (a far a 
da\ R2) as the two men alreadv dc^crihrtl 'I hr ti'hrr l\ohin!crr (►►‘'>21) 
was nubjcctrd to the ‘ame cxpentnrnial pro<cthitrs hut rcsrivrti nt) mtravenciU" 
inoctilinn after suh'noaila'ion he drvc!opc»! a ►rtondarv inalini attach with 
ftrsv derronstfshk irtiphoro'es in thich idood films <m t!a\ I's ami tirst 
majo' ‘•xnip.oms on da • Sa, when treatment commenced 

In spite of previous •evere a'ld prolonecil attaeJs of p'linarv malana. and 
in fpitc of the prc*cnce of proven para'itaemia neither man was aide to prcvnil 
the development of hipli tropho'otr denMtir when mdlKin tropho^oiica 
of the 'ame »lram were mjcc’ed m.ravcnmi''!v However ho'h men hai! 
developed romc tolerance as thev 'ho-ved cnnMilrrahl) Ic'S reaction to their 
intravenous infection- than thev did to the r original pnman nttaeJ' I heir 
reaction to thar third trophoj-one waves vvas itill Ic s marled hut thenpv 
was commenced too tarlv to dc ermine the full extent of their tolerance 'I here 
was a little c idcncc that therr ahihtv to prevent the development of hiqh 
trophoroitc densities was increased in the necoiul and third utachs 

This experiment also rhnv cd that nuhjccts who have reecntlv had pnman' 
vivax malaria inav develop another attacl m response to nipcnnfection hv the 
intravenous injection of irophoroitcn of the fame i train, even thoiifh there 
arc tropho70ilcs in the circulation nt the lime of injection \ lest of cure ha rd 
on such supcnnfcction would he fallacious 

'Ihis experiment extends jAMfs’s (l^dl) findiiiR tint patient!, could he 
reinfected with the homolo;;ous strain of P vnax, either sporo/oitcs or tropho- 
zoites, durin}( the latent period between pnman' and first rccondarj attack 
(recurrence of Jamh-s) Jamh-s's patients had no dcmonstr.ablc parasites m their 
peripheral blood and his strain of P tivax vvas chnraclcrizcd hj a latent period 
of 8 months after the pnmarj attacl before the first recurrence 
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E^termeni 4 The dcrriopoient of tolcnu>cc tod immunity m a wl^ect 
whoae pnmarr attati of apoco ^ te uiducxd nrax malaria ww aborted by lie 
^dmimatratwa of pahidrlne. (\rdantea- 100009 Chan S.) 

A ijed 19 yean aiho had iw pfanouily been a i poa cJ to riMkria, wm bmtn 
w day 0 by twe«y-ooc A. pndalatBt ^MarTii^ai Watted with rid* tporoaca ta t of 
C“ C ” airahi, CJi^ 12.) The baotdica of moaqaltDcs were M per cent. tW 
BOper cant. I nfected , the aland iaf ec d o oa modnan and heavy and tha ^KarwoftEs hwl 
been tn the W/vary gland* for 5 and Tdaya reipcethdy 

PaXidme 1<I fraiuio* da&y wm &m adsdnbtfTed oo day + 9 ard ceraknrd up 
to and InAidtog day + 22— a total of t-Ht g i m aiM {a H dayt. 

TrophozoTtE* were flrat danonatrated in tfakl blood <Dm< collected on day +41 
and the dewitje* akpwly lacn ataij to teach metWunt of 2,320 per e "rm on day + 53 
C a n w a n.; tea wet* ftm aeen on day + 4® and reached ina™uini of flOO per >• on 
day + 56 Treatment commenced oat day + 5® wttan tha trophoatate daoiaty was l,32i) 
per c TTUU ^ and fnrrtktad of pahalrkai 0*2 (iwnmt 0*3 |i «iiiiik_ 0 5 gr mai* on day* 
+ 56 + 57 and + 58 (capcciiiaty and then 1^1 gia na me oaDy for 13 day*. 

Hk oral temperatora flm exceeded DO P oo day + 4X whan hwm 99-4 P r ema aed 
Donnal fiueu day + 42 c3] day + 49 when it mcfaad 102^ F and 101*8 F 

to 105* F each day aabaetiamtty c31 awtxmta begw. Hi* Am tymptom* warm ronackad 
«n day + 49 wLro he w* Aral down-ftackd froan ( ) ® ( X On day + 50 b# had minor 
aymptoent, but was graded (f) or for at Itaat part of each day at ' 

« hm be wn gmded ' ' ” ‘ ' 


Hk 
+ 47 
on day + 61 


(f) H bad quotidian attatA of arefige aa t ai a vloilng 9 Ib inawifhc 
coDcacMTatKia dtucaa ad t i tan 144 giiuam* per 100 of blood on day 
per too toL on day + 65 Titylawoitea a ara laat democatrutd 

I eoQwaed b a i w txu day + 82 and day + 102 were acsacive for tnnkrk 


paawBtta, bat gbaM cnflcct ed on day + 103 tmtafowi tfty bcaof ki daimtty of taaa than 
1 pax e-TTon- The m44amoii,e afowly ineeanad tn rta^ naakopm tf ^ ^ 


e-ETww OD days + 118 and + 120 aabacqtnt to which they gnidinlly dkn inhlicd tin day 
+ 142, arbeo ao cropb ma tiea w«ra aeao in thld b)oc>d Aim Durbv tha next 23 dan 
no tftyh o m tto ware aaeo b bfood Alma and b**"itn dar '*• IW and day + 2»l 
tha varied bai wean 0 and 16 par cram. Ha we* graded ( ) eaidi day from 4 66 

to + 201 id t» wm e mpfo ye d a* an eatkdy fo dw ward. Hi* ora) tempertnirv leWW 
99*F on day + 88 aW 1004* F cm day + 104 btJJ mh er w a a a wm normal between 
d^ + 59 ti>d + 201 Hi* wai^ varM batween 131 wad 133 Ib vid fak haemoglofam 
I l■l ^-^ ^l L^ l■l^ nn varied ba tr ean I34> and 15*2 graiinra par WO mL of blood. 

H WM stkkk aixl ahowed bttie or no rmetion » bh rmrimad but mfoor blood 


On day + 202 Iw wm given an btravantw* forarntnan of blood awnalolng 200 m B k v) 
P rfoax irophoBoitei of the awne atrain (6tan \ okBUeer 150002, Cbart II) fki riik day 
Ht rw» «WTimtT»>ih» timlaa n w a w gamatecTtm. Dqrtng tha next 

HiTi tn T*“~+*TT i-n+******~^"*"*r*''*‘"” ware c lnnrawti ated bet i» gamaUjCTtat 
were men. N aymptcam were racerdad ba wm graded (a) ra^_day and tha only 
^■lll J lJ l■l l l a ahoreSS^* F occurred <■* day + 2W when lOO^F wa* rtcordei On 
day -r 212 be wm taed in araalwi apcdiomt (lee Part II). 

Hk apleen wm palpahk between daj» + 49 *a*i -t- «1 reaefaiog marmmmt atm 
of one Anget-biamlth bdow the left coatal margin. HI* lhat ne*ar palpable. 


co^oiccr 

Tin* man a pnmary maUru attaci w*j imdoubtetHy aborted by the 
admlnfa rratmn of plndnne on day + 9 dd t he tubtcquent 13 day*. Troph®* 
xcjta were firtt Obcritcd from the e.e. phtM h) thn ttma of P ctrer bttv>ra 

day +8andday +9(FAiiLETrr8/ IM7). but m tho nun the adminiftrxtk* 
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Bxpmmfnl 4 The derdcqjmeat of tolerxoce end Immunity m ■ wiiject 
wfaoee pnnrtry ittack of iporoxaite Indoccd Tivn malxm wt* iboited by the 
tdnrimstritkrQ of piludnne. (Volunteer 100009 Chert 5 ) 

A mea *#ed 19 )un who hod mt ptrvfcxal^ bc«a et po tJ to tm^ara «m tstKa 
M 0 ly tweruy-oot A. / i rarfafen p^miaha Wea*d «fth rfaU* ipo iwAr » ot 
^ efewx. C C ” « tn I n , Chert li) Th* beithcs of nKaqimne* wwa W per cent, nl 
TO per cem. infected, th* gtand fefaethm medhim Mid beery and the >p ce ox otte» had 
been fai the mDr*^ glcnda for 5 Mid 7 d«y« feapeetmly 

Pifcjdrioe fmmne dafly waa fim admlDiueTrd o« d«y 4- 9 and rne n e^ J op 
to end indudfflg day 4- 22— « tool of 14-0 g wjum e hi U dm- 

TropfaaeoitEa were fim desaonRmted In thick bfeod fihn* euOected on dey 4- 41 
■nd the deneicies iloely iocmaed to reach maafawnn of 3,330 per ejam. oo dey 4- S3. 
Ci Miw H n.ile» were ftnt teeD on dey 4- 48 aod r^ c be d mjelimm of JOO per cjocn. on 
day 4- M Treatment ommenced on day + S6 ahes the tmpbocirfte denaity wn 1,33U 
per C JTUTL , Kid cceMfiUd of pdudnne 0-2 fiaunue, 0-3 ii'mujim, 0-5 fT ti ngw on dayi 
4- 56 4- 57 and 4- 58 rti mu n el ' y and then I-Ofransne daily for 13 daya. 

Hm oe»l»eT Hpefatm efifTtroeetkd99*F on day 4- 42, when it wae 9^ F raji Mn e d 
octnital (ran day -}■ 42 til day 4- 49 when h reached 103^ F and r eached 1014 F 
to 105* P each day aobaeqoentty tHI creatmait bcfin. Hh firat cynipcomt wara re niarted 
tn day + 40 when ha wae flr« dowo-fndctl ftnea ( ) to ( ) On diy 4- TO he had rnhw 
aymptcciu, but arw faded or for at leaat part of each day tubaaqumdy tiQ day 4- 59 
wboi be arn faded ( ). H omd «J tirewlfn rrf gj«r«y< »e\eWtyJne4ny h IS, hi — 

Bji hasnorioUn nmM wiMtwriiti iV rfiai it froDa 144 gi K ur nea per 100 mb of Uood on day 
■f 47 tn 11 3 fituauea per 100 mL on diy + 65. Tmpbaeoitxa were i I nga tar r at e d 

on day -t- 61 

Blood Sim aHeettd b e t ene u day 4- 63 «d day 4- ICO arm n tfad re for imkria 
wT—t i M , but flhai o nfleirnrtl oo day -j- 103 co m aJ nrd oeahoroiMa to deahy ef fev than 
I per g-wm mphoaobe An iii J o aloarly tocr aaeg to reach mam urn of 840 per 
g-mwi oD daya 4-116 4- 120 aihaiqiant n titrirti Ttirr pradiaDy danhthhad tiQ day 

4- I4-, when oe tropbeMOoea am aeefi hi thick bkxd fihw. Durhif the next 2S dayi 
ne trophaeohei acre aeen la dnek bload fifana and be faera dar 166 md day 
the eried bat a tm 0 and 18 per g wn- Be wai gradao (a) each day fm 4 66 

to + 201 and ha wm ea tploy ed aa an ordn ly hi the ward. Hj» orej tetupeoaue reached 
D6*F on day 4- TO wad lOC^F <ai day -f 104 but otheraiae h waa normal between 
daya 4- » Kid 4- 201 Hia waifbt ranad between 151 and 133 fc. and hla haemogWita 
cm*eottat*jn rarlod b etw ecu 1341 and 19 3 fiaiiaiaa per 100 ml. of blood. 

He wwa tol ahowcd Gttte or do reactioo to hh esntmued but mawr blood 

cUaam farfectaan. . 

On day 4- 202 he WK ffren an Uitxa t eu oua innnahwi of blood i nrtt a b'ihi g 200 mfllrJn 
P rrrajr tmpfacapeatea of the eame atrefn (Citan \c f i aa a » r 150002, Chart It). On ride dry 
ha bkod fflm «fif«*ng il no dBoouatr^ite trophoacetea or fMii Mi « .y ta^ Dunof tha n«t 

10 dayi tioeJiOKatea m denafafca of 0 tn 2 per cJnm. wart demcaatraied bm no CMuetocytet 
wneeaen. N aymptteni wow racorded j be wae graded () oA day and 

tetcfiartrun aberre «4* F e«urT«d em day 4- 210 when 10O*F wa* recorded. On 
day 4- 213 faa wu need in another aperhnest (ten Fart II) 

Hh apleen waa pelmbla between data 4- 49 and + 61 re«hlnf mwm aaa 
of otM finger-breadth bcinwtbe left eoatal margin. Hj» Ihwr are* netar palpahk. 


coM.vrxr 

Tht» min a pnmiry raaliru attadt wta andoubtedly ibortcd by the 
ei4TnlnterTetf r>n of pthidnne on day 4- 9 and the aub»«iuent 13 daya. Tropho- 
loitca were firit liberated from the e.e. phoe in thj* ttriin of P max between 
day 4- 8 and day 4- 9 (FAttLrr rt 1W7), bat m thu man the tdmmHtridon 




DEVILOTSCCCT OT MJMIASCI TO %TrAX KUJUtU 
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cf pihidnDe preraitnl thdr touhiplicitlon to a dcnuty lial coold be (kmoo- 
•iraied bi thki blood /Qma. 

Ilia firtt aecoDdary attaci began on dajr + 41 and was marked by 
cooaiderable conatmrtjoaaJ diarurbmce; btrt Iiia tropbatoitc denaitia did not 
reach aa high lerela aa was usual m other TetudtLcra oaed in tmilar expenmteta. 
There was BttJe rridence of tderance and the low parwte dcndiic* could not 
*xwsaarily be taken to radicate a degree of “ natttral ” immottity 

His aecood secondary attack was chancterixed by a aman tropboxoTte ware 
withoot any ccnstitutiocal drtturbartcc. Trophoaorte densitMa ncrer reached the 
JcTtls ohserred in hu first attack when tympiomt first occurr e d. He 
atahdixed to mmtnul parasite deiahlea during the next 99 dayi, tod was then 
herrily reinfected (200 milljati trophcnltcs ratrarenoualy) wah the aante strain. 
There was no rlrmcal or para^ologkal reaction to this — he appeared 

to be inoDime to thb ttram of P emut. 

It b neAiceihle that dccring the phase of baboce b e t we en bb trophoxotte 
densities and hj retbtance hb haesnoglohtn c o nceni ration was noriDal, hu 
spleen and lirer were impalpable be ap p ea red to be perfectly oormal on physical 
examination, and gametocTtes were not seen in thick blood He was used 

u an orderly during thb penod and on mere than one oconoo orer-indDlged 
in alcohol whlKfOt reaction beyond that expected in a normal person. 

Expt rmtMi 6. Tbe dereh^ment of toJennee in a rolomecr sriih tpor»oite 
induced rirax malaria, whoee pnmary anadc was petblly auppres^ with 
an Ip had] trine but who nerer r e cer red tboapy for orert mihna. (^ohisteer 
0070S4 Chart 6.) 


A 2t.7woU maa. who had oot prertonlr heco s ap wed to malaria. m ehn J aa 
failm cPOUi lOOcUlatiao of 300 ml. of %bol blood frm w«t rehistnT 83 dsri before 
brjf^ used ki tbe preaeot ex p am tajt. This test Tofasum had been e x posed to P fdei- 
p^nat (poremtE trsaamltted msWris 44 dsri pterwMtly. bot Us kdeem bad beo sup* 
pf u aed md cured bj ths »<faTh3t»ri» ri t iw ^ aeDtoebm (S\8P1l) 100 csa. dsAj fiem 2 
dsyt befota bdectasi i 23 ders after bxfeetton. Nehhrr Toiuntter dereiaped wvf rridesee 
of iofectkai wnfa mrisna pamiitea. 

On dsT 0 of chs presme exper k twet ha w«* «xpo^ lo ten p 


■ fF-ln e xp osed lo nx 
artoes Infecsed wicb 
the fpotoaodet had 


iafeordwafaf twa 'fpo roa wtes strain. Chan 1 Si w>d aixi^ ; 

Mf^ettd with tporasoiics of P /•kipwwm and on dxr 4- 6 bt « 

Weethe bitea frtea ths P batch. The batch of m 

P rfrex was 100 per cent, in/eaed. the stand orfetfjooa hewry _ . _ 
bean ki the Mbraiy fUndt for 3 tUr*. Tbs P fakipenm tafeoed nwaqajtoes nera 100 
per cent, infeetad, the flAl mfectioas her»T s*^ the sportunlta had been m ita salrtary 
flandi fee 1 1 days st tbs fiist cepomra and 17 dsyi st tna second exposaie. 

1 4) pT gi r, nf daily was aihiihi— mail ffceti day — to day + O 

favJutn {U from 2 dsya befcae tbe first eapoBjia op to and eebailc* 22 dsyi after tbs 

laat eipoauie to nfeetton) 

Neither ti up b osu ifs fwr amn S uc t n 's of P fAifWfvm ware arrr dcBoertratad « 
thick blood fihm coflected from lUs Tohtotear orithet durin* tba period of aulpbadisikts 
toppresskn nor afterits cesactioa. _ 

The first P rttwx trophororte mm detaoeatrirad « tUck b*»d films coOtoed on 
day J- 10, »Jwn cnly **• w** seen bat mora srote seen <hiTin( tbs next 5 dayv 

days -r I5«>d - 28 mben ths wUEBtmtJ tin aPcif snlphsdjaTWW caased, tnybenofte dmsfciss 

Tiried from 0 or less tbm 1 per cjnm. to 10 per ejtsn , 
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DC^■E10n^CrT or UStSTAXCZ to ^•TrAI XIUMU 


Oo dij- 1S8 hb haanofMxn coocancnciw w*» IH) p«r WO tiJ_ bb 

^ biood ttll coum 6-40mmiQn per cjnm, hb total leucocyte* per 

^ per am. oeut ropM cr*irfoeTte», » cent lympbocj« 5 per eem. tBooccytot. 

tTnu facy^ and 1 per cmt. fr^wlocyt- ID. 

M ?* P;^ ®“ begitmiot the ca p er ku ent and 1« fe on day + IW 

^ ^ ematocyte* «ert aeen tn tUck blood On* eoDected benreen day* + ICr* *al 


ccaotsa* 

Although th» TohntccT vn oat • "Ttrgm,” the blood mocalatjon be 
reedred before bong laed m tlu» aperiment deartj conttined no milim 
parnita u oerthcr he nor hk donor derdoped any cndence of P faJnfmnm 

TT* aptatnoitc Induced P jtlap^nat infection w*a a part of another open 
roent, and it waa completely aopj^caaed and cured by the diDy doae of rjlph»- 
dtamne (1<I gramme). Tkh rc^t vaa cocatanUy obtained in erperi 

menti reported elm here. He had a amaD faldpanun trophcooite ware iW 
ncTcr reached proportioot tuffinent to demonstrate in thkl blood fitma 

Hii primary titei Infcctjon was partly cootroUed by sulphadiaxuw but 
aubaequently be dereloped a typical stuck of nnx makrla tbiMgh treatment 
was not giren. He had derdop^ aonke tolerance to bis infechoo while recemng 
rulptttdiazioe end the rather low twrlmutn tmphosaie ckosuy (1 740 per 
cjBin.) may hare been due (o aonte ant lp a raaitk irnmnnby 

An ha symptoms thaappeared by day + 58 though tropbcaoces wae 
constantly present tin day 4- 122. He der d oped tole nn ce mu<^ earlier than 
onmunhy 

The sabmocolatloa of 1 mL of blood (containing appnoximitely 300 tropbo- 
aoitcs) mto a l e ap tent showed that the parasitea not been altered — the 
reopient dereloped a typtcal attack of malana. Masalre reinfection with 475 
milhon parasites from thu recipient faOed to produce any dotoibancc of hts 
h*t*ngrL He was tiiimunr to ha own ttram. 

Mtsaire reinfectioo was repeated with the same stram of P rrtwz obtained 
from another vciantecr again there was no clinical oc par»tiJog»cal raetton. 

Finally tn attempt was m«d<> to induce an attack by driUmg but tha wa» 
tmruccesafoL 

This Tohmleer had derdoped a aobd musunlrr to tha strain of P mwr 
Like the previous vohmteer he showed no clinical e n d eo c e of malana when 
immomty bad derdoped — his spkeo became Impalpable, ha haemoglobin 
cnocentration increaacd to 19-0 grammea per 100 inL, and be was perfectly fit 
though P treax tropboiutea could be demonstrated In ha blood whenerer 
a daDy search was made. Gametocytes could not, bowever be demoratrited. 

Expfnmai 6. Three mtunleers, mfected at the tame time, who showed 
the effect of tropbosocte eipencoee m the derdoproent of tolerance and 
immunity One rohintcer’s mfect on was suppressed with atebrm (100 mg 
daily) for 147 dan. one rolimtcer was grren quinme therapy for each clinical 





OnTLOTMETT or UatSTAXa to ^■tVAI lUL&IU 
wi^ dem atahte F nru tnpbozonn fai thkk Mood dim oq dtj- 4. 174 *nd recriT«il 




® 74 pe Mart. «nd »7 pet era. ktfrad r ti pec^ tl f tbt infeedcr* 
medto tad hwry u>d iSe tporocotwi hmi beta n tb« wbriiy toTT dm. He 

naeh ed im dnig tfaenpy tiD be w*t trentd for omt mtkrk. 

Trophnobn wm fim demcpi U iad in tfakk hiood ffima eollecrtd co tb« mefcw 
« + >2 sad tSt deocUfe* In a tm t d t» iT*d» mTirTntm of «,U0 per ^ d* 

«■ + 18 CcDMtaeTTa »«t« Sm Men on dar + 16 cnl r«*d:ted 

dcacitT « per cjotK. 00 d<r -f A. Ti tetuMOt boCM on dey 4- 19 

Ha fim onpkkMd ai ai uipura «n dar + It ta tba etrn^ bt U mbwr 
ajTnpf'aiw. to from day + I* to dap + 15 hJa tjuiptm i u jnciraMd in aemkr till be 
wn graded (d) or (t) for tba wtoe of eacb dajr bmean 4- 15 and + tl He b^ 
•bliuing and twcaiiag aftacVi, ba waited comUanbiT bad ae » t ta iMlark attadi. 
Hb ipken waa &m patnabh bcknr tba coacd natfin oa day + Ifl but w«* two 

fcpgM« bwa efafaa brtow OK left eoatal uKig i u <b -f 16 and + SZ. Kb Wmiiliilihi 
cmceatratfoo fo£? frata 15'7 giauama par 100 ml on d£j — 8 to IM per lOd 

ml. oe day 4- 21 

Daring tbM artack fab oral i m^ Kt aiia a abmard rWa — fim rbe to orer 

100*F waa on day 4- 13. arben hk taopmcon raacbad 104 F D atnt t n dinr + 15 
and 4- 51. when trea tua e at begi, tfaa caaigpom dafly le mijaauu aa warn balw t ta 102 -O' F 
and 105 P 

Trcatracrt of thfa attack, and aobacqamt cn iahted of ouimiM aolpbata (m 

tnbatm witfa ac aaipb. ddj 20 g m i um daOy for 10 c taixatu ta daja. Tbt caastaw 
WM gircn fo dxm cquaDy dfrided doaea and ba oukdoa craeM waa oa a au rw Jy cfaeckad 
cbanieaOy H r aap ot ahJ ar^ ta utun f m and waa graded («) oe day 4- 18 bad 
pnctktOy nontml tenperttura after day + ead pamNca wm bet dasonaratad m 
tbfok bio^ fifarn I OB day 4- & 'He laai doaa ef cpwilBe vu gfoen ee day 

+ 28 . 

H wcQ far (ha next 10 dayi to bad totot miner ay mp t a t a * eo daya 4- 45. 

+ 48 and + 47 in gj or aympteta* war* fim rmmrkrd 00 day and ba waa gridra 
(d) or (r) for at ba« part of daya 4- <8 to 4- 53 Hb etaJ tmpemura fraouratiy rcacbad 
99' F brewten day + 28 wkl 4- 43L bm <m day -r 44 tempentaTa o* 1004 F waa 
rreerded. Sttbaeoiaendy ba had daily rfaea of ttrnperatora rtae fate g 105O*F 00 day 
4-51 Tbough hb danlobfaad gitetly in aaa feOcnrwsg tmnnent ctf bb pTknary 

mjW rh attack, k again enlarged to tracb tnaxinnm baa of tw flngrr-brtaddia bckrw 
tha coctal mar gei oe day + So 

Btod IBmf wwa tKfWira aacJj day fmna 4- 14 i© + 41 h«t on d^ + 41 tnJphwoiter 
ama ag ai n A/ ny i^p u tr . i t«wt the doWki ta i nuea a ed m reach naakrtorn of 6,100 per 
cjrmi. 00 day 4- 51 Oa n K ti xyK a watt fim daimanoai cd in ttack blood ftknt MiOacacd 
00 day 4- 46 md reached a maigraan denany of +40 par tmm. ca» day 4 4» Thn attack 
wm aa aerera aa tba pmary attack tnd u a atm aot witb mtont lolpfaata (la preoaciy 
tba awna doaage) waa gire n from day 4- 51 to day + 00 Incbaffa. 

Hb reapooae to t ice tt u eBt waa good, ha waa graded (a) on day + 57 tba Ia« paraabea 
tntw detoctatmtd * tlnck bbod 6ina cnDacmd tm day + W cad bb on] niupetiuiret 
did not raach or exceed 100* F afaer day 4-51. . 

la dna «rtv4f cbtra waa fefl ki hminogloto eoocwrttatfcai— 00 day + 42 k wa* 

14 3 Itranmwa pwr 100 mL. to It waa lO^gnanOKa per 100 mL on day + ^ 

Blood flbnaweraoetatiratffl day +«, whan tr o phra w waa aigfo foun d. Tha 
AFWTtira Incraaaad t reocb manmot* of 7,800 per c owl cb day + « t gwnMoeym 
wera ftrtt denaioatratad on day 4- 75 and tbe imranum dmeoy waa 320 per cja n . on 

ii wa. greied (a)£rTMday+57tDda7+77 to riw 
freo + 78 to + 79 ha traded (d) or <«) for j f 

dinal attack wa. not ao .raie a. dw prtwa tw« artaefcx He oral tempatatM on^ 

kmaOy reached 99 F between dan 4- «3 *»d + 

fcOowkv whfcb thm wera intguW tenbo rtm tdl day + 83 whan treatmant begm. 
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Jjtv tUJfJtEST or MMfTA3B3 TO TTVAI XALUtU 


Hb ipl^ whi(±h*l dtnfardied b «in afur bb Mccnd now eal«ied nb nJ 

” *• ^ toMtJo bthit m d«Ti + + 

S5. Hli bwatoM^ coocentntian fa £fwn 13 S gfum per 100 raL oo cUr + 70 to 
franxM per 100 mL on dn + S4 

0^,» fa tb. «>• d<Mt«. w» tiren acab for 10 dayi fn»B day + 83 

»“ »P«*. P«aJee» war* Ian dapo rntra ted b 

M^filma«iJeeTedoo <^+8^b*»>.rtad*d(a)i*day+a8 aod hi. oral temparawre, 
d*ln«r^ort*i»edlOO*F afterday+83. Ha ronabed wrt and had i» orritonpar.. 

ormofo^daT+ 117 Blood fihn. coflaettd ewA day bat t ait day + W 
aod-f 105 ware nofattra bet tto p f wauite i w er a wa it cn day + 108. 'Ttie 

denitfea IncreaMd to reach mrdmm of 8 800 per cjnou co day 4-116 HawMiraded 
(a) from dfy + 88 to + 107, (h) frean day + 108 to + 116 on dm + 117 tal 
+ HP «1 (i) (X i T 118 + 120, and + ill In thi* tnind aoaefc theta wa* bob If any 
ch a nga in aplecn rixe aymptmi wen nercr aercra, aod n i.ti o ^^t «a. tm pren. 

T/opboaoita denhiea tended to dhntotab beta eafi day. + 1 16 «1 + 123. btit dpa 
another Kuafl ware oemfred wnfa maxhsjm of 2.500 per cjm. on day + 130 TW« 
amaH trepbotorte w«\ wat fnnMtl wttfa mmor chau medon. 

Hb ttophoaoite ikraiiiw tfan aeolad «knm alowty to naj i d t od tfe. hriaat 4 per 
rjTan. and 58 per c-tob., with o cmtl onal nasadra blo^ L et w wn day. + I&5 aod 

+ 347 wbes other taamkaeoai proccdona acre fa wJmiwl . H wa. quite fit b thi. 
period and wa. graded ( ) from day + 133 to day + 247 wuh the axception of pwt. 
of day. -f- 206 and 4- 210 when be waa graded (i) Only cm dnriog tfah period did Ut 
oral tamperature reach or cacacd I0Cr*F ni that wa. <b day + 210 Ttt* tlighi riu 
b (auprtaBzra mti mmor tjaxrmtm of and haadachea aar* nor mmodxtml with 

ID inirrwa In the tmphtJeorte detaity b the p ertphen J bloo^ 

Hli htetnogbbm eencetantbo, wUdt wa. 84 pn juuta ai the briftht of hi. dbd 
attack OB day 4- 84 bad tocr e aa ad to 14 2 gmsMa per IDO ml by day + 115 cbnbWwd 
to reach m m fan am of 1 11 iiBiana* par 100 ml. oa day + 13^ but aubamiestly 

to raiy betweea 15*4 end 16 I g um o ta par ICC blL b at a 'wa dayi -i- 318 nl 

+ 345. 

Hb ipteai maa ocoBbnWly jutt pababb below tha htfc ccatd marab betatan day. 
+ dl + 185 waa rfe fi h b y pifp«t4« b etw e en day. 4- IM and + 302, but aaa 
eubaapaenrty impajpahta. 

Od day + 347 be aai grtro an hiua tmoc bocuhan of 10 cx. abc4* blood frtan 
Vohmieer 150802 (Cbart 13) which caotabad 2D0 mdlbn trophoaoiles of tha oeo* atrtb 
m 1^ bm ""r* for lua bttial atfeetbn. N ay iup C c n w o cjUT rtd and ba aa graded 
( ) each day acdact^ueiidy dll ocher aperfawnai pr oc niu e. woe uaed 10 day* later 
Hw oral tempetamra aiaoaad no riwiiK and no n ttra a e b tr opboaoite danwne. waa 
obterred fa hi. pcriptwral bfaod. fD» dk! nea Bwrtaae fa a«a. S teaeticn to 

thh nwcQhKn coukl ta detected, etdMT clnkally or parntQjogkafly CanKtoerm were 
pot ac«P fa my tbkh btood fikai cribeted after day + 126 that a orer ptned of tona 

t^ameer 000018 (O^n 9) 22 yaar-edd tnan who had ort prericaalr been eapoaed 

to makrau waa hitliai by fifty A p ai Wfbafat yw wfalWifi mfretad withf eftai .porwefte* 
(Strain C; Chart 12) on day 0 Tha batehaa of moaquhne. wm 87 par eem. and S8 
» cant, fa f er^ l . tha glmd fafeclKaia bea« aod light rea p e eUwl y «»d the ^.xonatca 
hid been * tha aalrrary for 7 and 8 daya rtapacthaly 

Tt» man recatred no otti-fnalarial drufa at wty tima either prior to or danng the 
ocatrM of tfab axpemnera. 

Troedanoctea were firat ut ihlrk blood Ehm ecflecaed on tha taoctwn 

^ ^ jj sEKl tha dermtiea tocie aaed to teach fnitamfm of 10.300 per cjot. on 
the Jxaocxxi of day + 18. Gamrtocytea were flrtt aeen cai -r ^ » d reached a 

nunnMnof 1.200percjian, on day -r 27 Frtan day t 18 to day 4- 33 the trtpboacrtis 

deocaud to reach matr rat m of 810 fxt cxian. on day -r XL 

Symptonja were flm remaiktd on day -e 13. lh«^ an oral wapeo^offWF 
W« firirmorded on day - 11 and ba rapaOy derek»ed aeirre att^ of pra^ 
beii« gradad (#) for M kart part of aaeh dtjbm 4- 13 to x 19 and en day 



r™ »ei«. „ 

m "as ab<i anti-an**’ '"^ach 12 of s ; ‘^**3- 

bT e^fer°'>-n ct''" ’'«P«>ved^K 

Hui sple^'^^^on ?r^® ‘^°Phozo,te . ^ 

df^;'°"nes^,^/^;pPaoccas,»afale Ind p° 

+°2^J'but'n °" *y + 

‘’'’d had no ,n°' °" '“’J oth'i° !r°P'’°zo7tes'^ °'' hJood rr'^^'don of k, ’ ”°P® 

°" “•j +°2» ^»» 



DtTILOTMDrr or rasilTiJJCE TO Tr\<JC IttLMU 


TW thr^TOliintctn irtre pmi i bory »p<i<Wte Infomci tm tbc 
•aroc evening from the nmt batdtei of mooquitoe*. The fim vofunten- 

trotnttut for oeb attick of orert intJaru, readimg the imaJ degree of ireritr 
rtqmnnj tbenpy md the third recored no treetiwnt « toy time. Ob«m 
tronj were made orer pedodi of 218 to 256 day*, 

Tbe^ the am Tolomw (OJ4013) n* proved to hive hid two minor 
trophcBWte wire* (uxown by poatnre mbiooculitiom on day* +10 +13 
iM + 42) ind though e.e. form* ot P mux hid cutted hi hu tl«ne* for wme 
178 diy*, be derdoped i lerere Mtadk of maJarii iftcr coang itrfmn *apnm- 
won, Hb trophcoortei buQt up to • denuty of 10,ftl0 pet tmtn. before 
trotroent ww gircn. Furthermore, after rectiTing quinme, itebnn and pl»- 
moqumetTOtmeM, which im followed by a 6 wwhj eourie of itebrin ICO mg 
dally he developed another attack of malam wbch required treatment on 
day + 274 He ahowed httle erideocc of erther toJcraocc or anti-para*uc 
immimity In hii fint attack and in hu aecorid attack nerther of theae could hare 
been wdl marked aa he required treatromt It wu apparent that. In thn 
Toluntee the e.e. phaae did n« produce any rgnificant change in h» resetvoo 
—the atnaJJ degree <rf tokrance could equally well b* rdited to the 
tropboiaite varea. 

The aecnod vofuateer (001X639) ahowed increuu^ tolenue to hia infection 
aa hia lymptoma and rigna derdoped at pf o gre m rd y Itler itagea and at h%her 
ttophosaite densittea In each cuccecdo^ sniUria atUcL The table below 
dearly ahowa thcae phenomena donog the acqaiahioo of tolerance. 


Trapheegtt* p«r *• — tod il «7 of tnfbemkx x> 

« fi« icuui<l<iL 


0 4 (I) 

no 4Ta (4) 

a^ 3.3C>0{IO) 
J y> (» 


I ta cn 

-,•00 CT) 

I im Teoo 

l,»0O 4.fOO(l*) 


tJD IKOdOj 

l,«» *un (n 


FVdt** wTltna bnduu nnnu t»» drf of «fa» ifacioo im bt* tfopboun m hach lb« 

pb*s«(ma m atMcrid 

A atudy of the tropbcn«ic deiuitiea ahowed that he derdoped aooie anti 
paratit c untnimity dormg thu period, but it waa minor compared «iih hu 
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tolerance to trophozoites The maximum densities of trophozoites reached m 
these attacks were — 

1st attack, 6,120 per c mm on the 7th day of demonstrable parasites 


2nd 

„ 6,200 „ 

„ 10th 



3rd 

„ 7,600 „ 

„ 13th „ 


» 

4th 

„ 6,500 „ 

„ 11th „ 

1) 



In regard to these figures, it must be remembered that treatment was given 
on the 8th, 10th and 15th days of the trophozoite waves in the first three attacks 
and none for the fourth If the attacks are reduced to a common basis by 
comparmg the densities up to and mcludmg the eighth day the following maxima 
are obtamed First attack, 6,120 per c mm , second attack, 2,800 per c mm , 
third attack, 160 per c mm , and fourth attack, 400 per c mm Thus he 
showed some increased abihty to prevent his parasites from rapidly reachmg 
high densities As his fourth attai progressed, his symptoms decreased, and 
although on days + 125 and + 127 he had parasite densities of 2,500 and 
2,400 per c mm , his lowest grading was (c) on day + 125, when his parasites 
mcreased from 230 per c mm to 2,500 per c mm His tolerance outstripped 
his immumty 

With the gradual subsidence of his trophozoite wave he became perfectly 
fit and, like the previous two volunteers (Expenments 4 and 5), had a normal 
^haemoglobin concentration and an impalpable spleen. Massive reinfection 
failed to disturb his equihbrium and served to demonstrate his tolerance and 
immumty to this strain. 

The third volunteer had a long and severe attack of malana which recru- 
desced m the 5th week, by which time he had acquired some tolerance — m his 
first attack he was classified {d) on the third day of his trophozoite wave, when 
the densities mcreased from 50 to 130 per c mm , but in the recrudescence he 
was first classified ((f), when the densities increased from 1,200 to 2,660 per 
c mm on the sixth day (as far as could be judged) His last symptoms were 
recorded on the 77th day (when his trophozoite densities were about 200 per 
c mm ) and his trophozoites reached insignificant densities on day -j- 138 
The failure of massive reinfection to disturb his balance demonstrated his 
tolerance and immumty Like the other volunteers with marked tolerance and 
immunity, there were no signs of malana infection beyond the occasional demon- 
stration of trophozoites, but no gametocytes, m the peripheral blood stream 

These expenments clearly showed that the development of tolerance to 
the effects of vivax malana and of an efficient mechamsm for the prevention 
of the development of great numbers of trophozoites and gametocytes depended 
on the extent of the man’s previous experience of trophozoites Also the 
development of tolerance to trophozoites preceded the development of efficient 
anti-parasitic mechamsms 
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Dr\TLOTME5rr 09 BlStSTA.'tCI TO VIVAI UAIAUA 


In the fint OLpenracnli, in which ihc Tolumcm hid but Bttle tropbaoite 
espencnce, there wm ml mm il ability to prerent the trophozotes from rcKhinf 
high deimtiei in the penpbenl blood strcun though the reaction of the bdl 
VKluil conridenbly leiraed The bter apenmenti ihowed that ifier 
>ohnitc«n could develop tolennce to iitch a degree that 
reinfection filled to produce any cl i n i cal effect! and an inti*para!iuc toechanum 
•o efficient that hundred! of miUion! of parastes could be remore d from the 
peripheral blood atream in a day oa* ao. 

TTw last experiment, m wheb three voluntecra were expoaed to the twie 
infection on the tene night, wai of great mteresc TTjc ToJuntcer who recared 
atebnn luppreuion for 21 weeka developed a typical aerere attack of mabrit 
after ccaalng hu aupprevuoo. After aomc 180 daya, during which rimo he wai 
proved to hare had two minor irnphosoitc wavea, he bad little or no toferaace 
and no apparent immunitv The penatence of the c.c. phiw for thn period 
of time teemed to have IhtJe effect on the development ot hnmimity On the 
other hand, hit feUow TOhmieeri, one of whom bad four dinkal attack! of 
maJarat, whiJe the other had no tratmeat fat a very prolonged 
erpenen cin g no dintcal phenomoia of malana infe^oo by ihia tune. AD 
three lulqecta, preaqmably had amutar e.e. experience during these 6 moothi. 

Of conuderable doucal ttoportance were the changes m *' hmess, spleen 
ttse, and baemoglobLa value! of tbeae vofustem. Once the atage of complete 
tofoance had been retched, there were no eymptona, the bsssoglobin copceii- 
tmon was normal or above normal, and ibe ipleea returned to ta former use 
The cootnuied presence of tropboadies in the perrpberi] amiblnci ctused 
no appreciable reaction in the boat 

As all these erperunenta were made oo volunteers using the (r) Rraio 
of P rrnix that was maintained for tome motUbs in the unit it mutt be pointed 
out that ongmaDy the ttnm was obtained freih from Vcw Guinea (see Chart 
12). In the bter etpenraents tbi! atrain produced attacks of malaria which could 
not be dittmguished, chnically or paraarttJogkalJy from the attacki It produced 
montha earlier One toldier who ws! natunfly infected in New Guinea waj 
mcloded m the expenmeiua as he waa bwwn to have a conedenbk degree of 
tolffance. 


ExpfTTWtfnt 7 Tolerance and immunity in a naturally infected eobjcct. 

PJv. (sutject SOnnno Qiirt 10> BMo tfed about 45 jwi, Iwd an sns^of tVw 
malaria m Norember wImJw ^mag In N«w Oumea, and *» tranalenttl to 

nan-malarMl area. . , ^ 

Durtrsf itw naiT Pi cjamh* ha nbw lisda of max ajaUivL each erf W 

tiaaied. Tha fir« two ttatka wet* treated with ifUnlne airf frfwW t 0 grtw/TK dav fw 
4 dart, tJw nctl tw »rth quowno autphjta 24) gcauiuja daDy for 5 days, roOowwJlW 
lebrwi dibydrochJondc 9V mrf <faa)y far 5 daya, tnl tha remam«^ araefa wrtb 
qomioe aidnhs* J-0 iiauaj aa daily far 3 daya. tebnn dibydrocfafanda 300 n>!-_ d*ty 

Jdaya. qumme solpJwia 1 0 frttwne dwlrfarl and ihrn qiniuna lulphatr l-OrwHim 

grwi (iLvoiquina naphthoatc 61) tuf daily for 3 cuq 
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DE\'Eiorm,vT or RntsTA’tci ro \t\<w ilklsmik 


mntioa u cpp bo^ woff fTwrc •iTmln.Cli*n !•) trom\ obmkrTtr^iiia. 

th*» InjmKn, h* dt> latnor tropho i o iw im» lodn* *oim 6 vtciA, bwt h rcadW 

■ rati*rti*n dtfwty erf oojy 300 cmm. on tl>* Nth dtr 

On rfxwt the 7V>0rti dey h* ej pot J to 1 A, f machdti m i *«iwtk^w whh 
metfivn lnf«tJon of ibelr Mbv-oTT gUnd* n th 7-<l<r-oU tp oc oioto of C m»3r (frof* 
> ohimerr 0CWO29 Qwrt 1'*) Sodk IB d*j» Uter he had otbwr troptetoift war* l^fav 
ntUo oref 8 weeki in which th# maiimian d ci m i y wai 140 per c-nan. 

Trophosolta* w«» oeeaciaDBOy dmaaiurai td ditrin® the next 80 diyi, biu there 
were DO igB* ef chnica] naetkjo. II# wat then fKcn coma# of ■lebtai di h yJrochWUc. 
100 tut dafty^for 6 w*ek», for thfe purpose of nudyatg hk pliana ■Jtbrin In b Ilw 
blood Ahn* became cDenhtcstly aqfBtrra ttd hi* pfaicn# tebnn krtU mrf# oot tbenrml 
in «ity way 


1 


B 

1 

9 

1 

SB 

m 

BB 

SSI 

mmBsmBsgi\ 

hbbbbpbh 

■SI 




Sill 




CBBI 


^HeSH 


CaMTT n — Tworeap*eot»of Woodcontnitjnaf* max m»l«ortrt from Srrrno 

(\ohiBieeT007l»ood«y i 658 #i*d \ otuBteer 007220 m day + lOJl) 


By appewtanattjy rt>* I noOib day after th# one*ia] WeeWo, h# «x* *ff«n abowm* 
tf cerf wj oitc# m hi* p e nph aral blood •emm. , . _ . ,_j 

On T l,n»d*y aimJ of »mcoll«trd [n^nhan irwi aijmed 

riaofwKKher cfwHeer wbo h*l ool pawotly been rrrwd ^25* 

11) On thh day P K h#d tw parairtes demooMiable m narcb ^ I traa. w 
wad rt WM eitanated that the reetpwnt recerred no tnoT* m» 20 U O trnptxvate* « la# 
wpwjhan. The reopwnt do kiped typ«l #naa of n « malana *nh n-MW 

pbaeoatadernttyof llOOOper n*m « the IStfa day #^ 

5«pef cm. Therapy warm « the neat iTWf^ H „ 

aymptoenanc reaction ai^ ht» apkeo beewse palp#bk below tb# left oMil marr*- 

wa* i»ed tn anotber erpenraem on day + 1 1*20 (le# Part Ii) 


.#asits== 


--^ct/,c«. ^noufj/, / ^ ‘O indur« ^ of /ik ^ or d,^ 
^Pfcen n j^'^one •• . -P ^''opWof/ ^ ‘''o atnni "” ‘'Jram ' "’'^a 

:ts|S6s=.,;;:::^^^^ 
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DtVCLOf JICHI or tUISTA.'CCE 10 \‘IVAX 


Strrfn C " hoUttd in Aa*n*t, I&W from ■ uAittr who had wrrfd 

inihe*(^b-«tttmiofN«wGiii«*. DonngtbeblcriUgoof liKcaranun, 
(September 1&15), the “ A ” •tnm w»* bolitcd from i *oJdjer evoouted frotn 
the norths co»t {Ait«pe-Wew»l .re*). The panoses of ibe “ C and 
A ttnin are ahown fai Chart 12 tad the denratton of tl* trophtnoitM uaed 
in the e^pemrient d»ut to be <fe»:ribed cm be teen. In Tohintcm rcceWng 
mpprewTc rebno, md in the reoplcna of infected blood from the “nip- 
pfe»ed ToloBteen, this P rtrtt behtred In a mmaer fanfistinjuasfuiiic 
from the C^stnla. 


ETpfTtwuni 8 , 

Ten mL of Uood eoettuaeis tinl of 140 cdlicn trepbosonc* of A totki P 
riw (fraa \ o funwi'r OliOtM) wwrt> gma to the itwc 000039 0000/* Bid 

100009 on the sdim d«y (eby + 2S7 tor th* fim tmo ttinnwr*. and + 23 for tbt M 
[Charts 13 ( } U (b) wtd 13 (c) ] 

AD thrw vokmaren derei^ttd ormrt mtiarh sitacfa wrth d nn oasfr i fefr tropbetoitr* 
•rtd CKnetoeTTH la tbctr peri ptotl blood lOcaDi. Tiephondrs me Em dranstnltd 
erther oo the dry of tb« tnjecoae or cb* foOowiot d«r m) th* deWtks bufit to rwdt 
rtWYTM w oet out below ^ 

\ ohicttcrf 100009 1 12,000 per cjm. on tbr nkab dry (prwnous tanfmuia, 3,330 
per cjnttL), 

Vobraterr 000039 1 27^900 per ojneo. OQ ib* ^|htb dry (pnrtTcn* mrEfawro. 7 600 
per cjoev] 

\efun*eT 0000161 35,300 perenm. ob tjj* ir n a ii h diry (preeloes ]Q,300 

per cjTwn.). 

TTtr moinA fBtsttoeytr oouM wef* 140 per uoa^ 150 per frara aid 330 per 
c mjTii mpcttf^ly 

Mijw »yu*]tu» ac em ted la .0 duee T e4ui r tm > w1r> wtrr ftnt mded wd (r) 
OQ dsyi +7+7 rod 4- 5 rt perwfie of 4 790 per ciAn 7 OPO to XififU) par 

cjtm^ asd ro 33 900 i tru o i.il y«ty Orel toepeis turn of 100^ F ororerwerrllcst 
recorded on the fifth dry kt cQ three men «l peasftr dwdtics oi 3,300 pe cjistl, 3,500 
to 7 050 per g-mm- rod 9^00 to 23 €00 per cjctti. rwpectJrrJy 

\otiamKii IO<X)09 aid 000039 were both treurd m the wr ti l t y of thetr ttreks 
reached tbr usual tber sp y keel. Tbe feni w i wse treated with pahidrine ad the btter 
whb qnialne sdjdate 30 irralos day for 10 days (dw t m/ m ti mip y used tar hb ptrrlo ti * 
sttaeks) \ ohm re er 000039 had Bcg st ne blend films frcBi day + 14 to dry 4* 4 1 « ben ana 
irephoxolts per gmm- v«s found. SubaetjoaM fibi* weta netsth dB dry + 06 (dry 
+ 333 after hb orlrittsl cfea j onl, «ben ha ww dacharfad. At iba tfaiu of dnebant* 
In was <idta weQ, ffiacM (a), ad hrs hacmofleUD rocwTribadoo was 11-4 grwopiea per 
lOO mL . , 

\c4un*ear 000016 itec liad no titatincid for ha aiudi and hH tr eph ar otw dtnuori 
deeretaed m na mb cri to rrach IS to 30 par ejim. on fba Mth ro 16th orys after iooenb- 
tjon, Subteque iLt ty thcra was aaaD trophoaorta wn* nathm. tn i TTuiian o< ..,300 
pet CJTO. OB the S3rd day but di had anhadtd by the 59ih day A rtdl wnsDet trorhrv 
xotta ware arms then obaerwi, cha paarfta demjty reeehfaw uarinii;iii of MO per cjan. 
on the 37th day SubacqwiUiy me tbmhws fradoilly de d ned to rwtC* between I to 

SO per cjnm. m tbe «6di day (day + 33) wbea ha was dneharped. DunnerimperW 

bb baaaogiobta ecnertoatkei feB from an aTan.a of 18 5 xTanmea per lOOmL to IIO 
rmntoes per 100 tnl. «n tba 23rd day Iwt war U-8 raenmas per tOUmton ^ 
dndirflie Subiequcnl to the lllh dry after bocubnen, ha was caily twica ftaded lea* 

than (a) on the 22nd srd 24* day* he was traded (I) for partofeach dry lUspIcea 

waa ID fioxcfJwcadtb below the ontsl tnaifut oe tba I tth and 12* oara 

buti t* ie ijum dywaa bap * V * M« ' 
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Chut 13 (t) —TV dw a ofgi oan rf u jto oce wfaham rcptua^ry to uncm A P rh^x 
is T«*unieer ITITOSB) hseaon* » fTTiin • C> ^ r#r**. 



O.T IT ( ’I —The dcjuc mo ttop of ajaxi a u tT to rtmn A, for**. 

V Totumco ( 100009 ) faxntUD* ts ttnm C, P rm 
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DmiontDrr o» ramAxcr to vn « uaiajoa 


In iprte of the Uclc of entj-permndc imminuty lU four men »berwed am- 
ddenble tolcnnee to tbor mfectiao*— the lowot pemhc demiue* tt which 
mijor ijiDptomi *nd oral tempemurt* of 100* F or orer occurred In the 
three Tolurrtcefi were 4 700 per cmm,. *nd 2^500 per cjiuil ropectirdj’ 
wbereu In the fim ttucie the highest density on the derdopoem of mi}oc 
•ymptontt w« 1,640 per cmm. rad of temp^ore* of 100* F or over 2S0 
per tram. 

P K- (500000) ww of interot ts he reseted to ha 6rit experience of i 
striia of P CTTCjr frocn the Ahaipe-Wcwxh im (though be was immane to 
the “ C stnln). He hsd ortl tetaperatures to 102* F when the tropbazoite 
density wis between 1 400 rad 2,300, though symptoins were i-nmnr tod bh 
trophoxoite waTC Incretsed to 2,300 per cjnm. The unexpected derckiptncnt 
of fsldpsTum mshm (the result of taking blood frwn s nsmrally Infected soldier 
with tn hupptrent P ftiap^rmm mfealon) pm rcted the sdequste obsemtuD 
of ha vim attack. He derdoped ra ot^nsry stisck of fiiapsnun mdsm 
with, perhaps, rather less reaction than might have been expected. Ilis 
trophtnortes reached high notabera — 150,000 per emm (3 per cent of the 
red blood cdls) with coocomitxnt mhtcuon m P rrrsjr densities. He had no 
■ppredable snti'pxrctitlc Immnmty or tolerance to P faldfmrwm. 

Some time after tha mixed fatfcctfcwi he wsa again shown to be lasmtnK 
to the C strain of P mx rad was thee gWea ra Istrartsous injection of 
the A 017110. His reacoon was mOd as be only had the slightest malaise, 
hot the trophoaoftes tncre as ed in ba peripfaenJ blood to reach somewhat 
higher densitks than had been reached u ha more reem experieoccs with the 
** C" straia It h passible Uat both the Artaipe Wewak strains were actusUy 
the same strain of P rrrwx as they both came frm one smiU arcs If thii latter 
hypotiKsis is correct, then bis degree of tolmne* rad immomty to the A " 
itrim was to be expected. By rmoe of his tolerance and fanmomiy to the “ C 
strain, together with ha recent experience of the Ahalpe Wcwii strain, he 
could prtTHrt the trophorcstes Incressing to demrties suffioent to cstae 
symptema. 

This last ftibjcct oerer derdoped gametocytes of P trtwx with ray of ha 
Infccaora though the «nins were In each Instance proved to be able to produce 
gtnjetocyte wares of oormil magnitude In other roJontrers and these game 
tocytes could readily infect mosquitoes. The host appeared to play a major 
role in the dcvelopmem of gametocytw wares In the p^pheml cunibtKm. 
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calcvilated by taking the mean of the fitted curves of the logarithms of the 
daily parasite densities m each man m the group 

The striking feature of this chart is the gradual diminution in the degree 
of reaction, as evidenced by the changes on oral temperature and presence of 
symptoms, as one passes from Group A to Group E — from pnmary malana 
to malana m relatively immune subjects 

The increased oral temperatures m the different groups show changes in 
degree, form and time of onset The total temperature change progressively 
diminished from Group A to Group E, where the change was mmimal, and 
with this diminution there was a more marked tendency for the temperature 
records to become tertian rather than quotidian (Eighteen per cent of Group 
A, but 69 per cent of Group C, had pure tertian attacks ) 

Though all the groups showed elevation of oral temperatures, the onset 
of this change was considerably delayed in Groups D and E In Groups A, 
B and C, there was a significant nse in oral temperature on the day before 
trophozoites were demonstrated in thick blood films , m Group D, on the 
day after they were demonstrated , and in Group E, not imtil the sixth day of 
the demonstrable trophozoite wave These changes m the different groups 
were not due to slower rates of increase in trophozoite densities Chart 14 
clearly showed that greater densities were required to produce marked elevation 
of oral temperature in Groups D and E than in Groups A and B 

The change in the lowest daily temperatures was of considerable mterest 
In pnmary malana there was an early and definite nse m the lowest daily tempera- 
ture, though this did not appear to be a permanent feature of the malana attack, 
for it disappeared m the later stages This change, which was quite evident 
in the paludrine group (B), supported the previously reported opmion that 
paludnne acts as a partial causal prophylactic (Fairley et al , 1946) — the group 
behaved like Group A with primary malana In Group C, however, this rise 
in lowest daily temperature was less marked and it was not apparent in Groups 
D and E This change was an expression of the early temperature reaction 
often seen in primary malana There may be a contmuously elevated tempera- 
ture during the first few days with no evidence of a daily return to normal, 
which is so charactenstic of the temperature chart in vivax malana Chart 4 
illustrates this type of temperature record 

This febnle reaction is that referred to as the imtial stage by James, Nicol, 
and Shute (1936), and as the imtial remittent fever of bemgn tertian malana 
by Swellengrebel and De Buck (1938) The latter authors stated that such 
a type of fever occurred only in pnmary malaria 

Correspondmg closely with these changes m oral temperature, there were 
changes in the symptoms There was an increasmg delay m the onset of major 
and minor symptoms, and, when symptoms were present, they were less marked 
m Groups D and E than in Groups A, B and C The relations to the tropho- 
zoite waves were siimlar to those already described for the temperature changes 
higher parasite densities were reqmred to produce symptoms 
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ratSTAMCI TO VIVAX UAIjUlA 


T*i« I 


■jc Twr<i or Tm teu^ riiiu> crms or xwi d«i.t Tumoio i ii 
r< TTB rwnoaAi. kooo or omxh a to o- 


Oroopa. 

Maui fitinl onre* 

(CaVaJujii aod oprmrd ki Je^uUlaia 

1 thataw V 

A (4ameo) 

y - OMia + 1 1MJ3 —BOrmi** 

B (17 ) 

y-4*7ia + **«01 + 0 00IT3I* 

C(» ) 

y — * 17*1 + 1 OalfC — OOiWI * 

D( • ) 

} — a-mi -Losisfa —enaui * 

E ( * ) 

y - T Ue« 4- 0 *1*70 — •0'«0i 

F(J1 ) 

y- *4111+ loam — oo«roi* 

0(8 ) 

y > a 8T*t 4- I Mis* —OIWAST * 


Tho two gnxrpi with the bgben mean pms tc deriAtlcs were Group* 
D tfld E — the group* with (be moit tolenoce In whom trrttnjeot could be 
deliyed lonjert ellowirnf the inc*n dennty to become hjgber The tropbo- 
seite eurro In the tolenutt Group* D cml E eppevn) to be i Irak 
demped downs when eoaptred with tbewe o{ Groops A ud P 

A CDfflpkintoo vu m*de between the me«n tnphesorte daurt^r on the 
di> when the firrt onl (eopentute of 100* P or otq w«» iccorded m (be 
eight aea up Group D os wbee adequite dan were mlahle 

fee both that end tecood itudcs. The mm trophaulte dcnihj 
in their firrt ttucLJwu 24 per e.mxn. butintbeiecoe)datU£i47Dpcr&tam, 
on ihii dij (Utlog the logvTthms to tbe base e cd the piraaitc dcruj 
Uci tbe difference betwe en the means wu 3-06S2, and P Iiy between 
(H)l and (WK)1 — • highly tigtulicant difference.) Fuitbef id tbetr firtf 
sttacka oral temperaturea of 100* F or more were first recorded between 
tbe firat and foorth ( i Ttrage of 2*6) day* of the demonstrable tropboxorte 
wave, but in the aecocid attacts between the third and mnlh (avenge of 5 I) 
daya. There waa no atatktkxliy alpuficarU difference between tbe fiued 
cuTTcs of the tropbaxnte dermbe* (n the firat and tecood tttacfci. It 
may be of intereat to record tbe mean iropboaohc density m tbe pen 
pheral blood of the control Group (A) am# 17 5 per cmm. on the day 
nf f ffnf ftwnrrled ora? fgiin MUTttiire of lOtT* F Of orer 

It seems reasonable to aay that tbe diffe r ences obserred arere not due 
to (Effcrcnces in rates of looease in tropboaote d en arti ri . 

(rr) The pfcnout cq>eneoce of malar a-^he obrjouj cause of nerrasrd 
tolerance and immunity Tbe pimoua catpenence refeta btah to tbe 
diirat on and to the total bulk of tbe tnfecuoo (Sifrox 1939a, 1939b). In 
Table II the detail cd the p rcr i o u s eipencnce of mi am in the nnom 
group# has been set out. Accurate figura are gifen where poaaible. but in 
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places estimates have been made which were based on findmgs m sub- 
moculation expenments at Cairns (Fairley e! al , 1947) 


Table II 

PREVIOUS experience OF VIVAX MALARIA IN GROUPS A TO D 


Group 

Total duration of 
infection in days 

Previous 

1 

trophozoite wave 

Degree 

of 

clirucal 

reaction 



Maximu 

m density 

Mean 

Range 

Mean 

Range 

Meano 
per c mm 

Range 
per c.mm 






0 


0 








0 




4± 


less than 1 


rh 

D 

62 1» 

(42-61) 

16 

(13-20) 


(4,480-26,300) 

+ + 


246 

(212-267) 

227 

(180-248) 


(2,320-10,300) 

±±±± 


8 2 

(2-14) 

mm 




0 


60 2‘ 

(49-61) 

4± 


less than 1 


± 


^ Standard devmtion = ±28 ® Standard deviation = ±6 

= „ = ±29 < „ . =±4 


This table shows the considerable differences in the duration and bulk of infection in the 
various groups Groups B, C, D and G all had approximately the same total duration of infection 
but there was a great difference between their trophozoite experience which was reflected by the 
degree of reaction they had experienced 

It seems reasonable to say that the duration of the e e phase corresponds closely w ith the 
total duration of infection in sporozoite mduced vivax malaria and that trophozoite mduced 
malana is unassociated with any similar ee phase In Table III are set out the degrees of 
tolerance and immumty shown by the vanous groups in relation to their previous e e and tropho- 
zoite expenence 

Table III 

RELATIONSHIP OF TOLERANCE AND IMMUNITY TO PREVIOUS E E AND TROPHOZOITE EXPERIENCE 


Group 

Pre\nous e c expenence 
(da> s) 

Previous trophozoite 
experience 

Tolemnce 

Immunity 

A 

(12) 

+ 






B 

(62) 

+ + 

(-) 

f-) 

-■ 

C 

(67) 

+ + 

+ 

± 



D 

(62) 

+ ± 

±± 

±± 



E 

(246) 


±±±± 

+ + + 


F 

(0) 


— 




G 

(66) 

±± 

+ 

± 



This table clearl> shows that the previous trophozoite expenence dctermmed the degree of 
tolerance to the infection The e e phase appeared to pla> no part — a companson of group A 
with group F or a companson of group B with group D clearK showed this 
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Dc\'tLorMErr or besutaxoi to \-itai UAUuni 


Tuu L 


■WJrn©^ or TW Him rrrria ctvna or -irtt iHn.T T»5nw*otti 
DC'«imj tx Tm mEFttnuu. wlooo or aaocn a to o. 


°™>^ 

Maaa fined carm 

(CstrutwJ sikl apntvd ki loetniMii 
(otbabn* V 

A (tamcn) 

B (57 > 

C(S9 ) 

D( • ) 

n ( a ) 

F (Jl ) 

0(8 ) 

f-auH+Mmra — oimaii* 
r-*ni6 + on»4 +««jinH 

T-a-noi 1 oaten — oowoi i 

r»a-Tni -i-oaisid — oowji,* 
r--TIM« + 0 tlS *0 — OiOSOt » 
I-OJI-* —onacoa^ 
y - a 0711 + 1 osin) —onvuT * 


The two giuupt with the htghcst mran pansnc damtia ime Group* 
D *nd E — the groirp* with the nK* toknoce In wbocn tmtmetrt could be 
delayed loogeit allowing the meao demity to beeotne hjjber TTw tfopbo- 
zotie curm in the toknmt Groupa D and E appeared to be a |(ttle 
" damped down wheo compared wnh thooe of Gronpt A and F 

A eompartcoo wi* made b et w ee o the nKoo tropbowe d epu ty oe the 
dar when the firat oral tan p ef aiure of 100* F or orcr vu recorded m the 
eight mes makinf np Groop D oa whom adetpiate dau were an table 
for both their flrat and aeeond atta^ The neap trophoaolte dendty 
tnthclrfimittackawn24percmin. b(Kintheiectnd*tta^470perc.mnL 
on thrf day (Ucing the (ogarlthma to the baae e of the peraafte dend 
tka, the difference between the mcana wa* 3*0632, and P Uy between 
OOl and 0*001 — a highly argmficant difference.) rurtber in ibelr firat 
attack! oral tempenfarea of 100* F or more were firrt rworded between 
the flrat and fottfth (vrenge of 2*6) day* of the dcmonatrible trophozoite 
ware hot in the aecond attacks b etwe en the third and ninth (arerage of 5 1) 
days. There wn no atatisticany algiaficant difference betweeo tbe fitted 
cuf Tca of the tropbozorte denshiea in tbe first and second attadu. It 
nv*y be of faterert to r e co r d that tbe mean Irophotorte density m tbe pen- 
pberal blood of the control Group (A) was 17 5 per tmm. on the day 
of tbe first rcaarded oral te m per at ure of 100 F ororer 

It seems reasociablc to say that tbe differences obserred were not due 
to il H T i-r rtifTs m rale* of i>wT*r « t^ io tn^borate densities. 

(tr) The prtTKms etpen cnee of malar J — tbe obnoos cause of increased 
tolerance and utitti utu ^ Tbe prerwwa a pencoc c refers both to tbe 
dttrat on and to tbe total bulk of tbe mfecnoo (Swrot, 1939a, 1939b). In 
Table II tbe detail of tbe pr es i ons experience of maana m the ranocs 

groups has been ad oot. Accurate figom arc giren where poaiiblc, but m 
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places estimates have been made which were based on findings in sub 
inoculation experiments at Cairns (Fairlby el al , 1947) 


Table II 

PREVIOUS experience OF VUAX MALARIA IN CROUPS A TO D 


Group 

Total duration of 
infection m days 

Prcxnous 

rophozoitc ^^a\c 

Degree 

of 

clinical 

reaction 

Duration in da\s 

Maximu 

m densiU 

Mean | 

Range 

Mem 

Range 

Mcano 
per c.Tnm 

Range 
per c.mm 

A 

12 

(0-16) 



0 


0 

B 

51 01 

(17-107) 






C 

60 62 

(30-130) 

4- 


lcs<; than 1 


± 

D 

52 1» 

(42-01) 


(13-20) 



j -f + 

■■a 

246 

(212-257) 

227 

(1 80-24 S) 



U-±±± 


8 2 

(2-14) 






■ 

60 2* 

(49-01) 

4± 


less than 1 


± 


Standard dcnation =■ ±28 ® Standard dctiation = ±0 

= , , =±20 « „ =±4 


This table shows the considerable differences in the duration and bulk of infection in the 
various groups Groups B, C, D and G all had approximate!) the same total duration of infection 
but there was a great difference bcUsecn their trophozoite experience which was reflected b> the 
degree of reaction the) had expencnced 

It seems reasonable to sa) that the duration of the c e phase corresponds closclv w ith the 
total duration of infection in sporozoite induced vavax malaria and that trophozoite induced 
malaria is unassociated with any similar ce phase In Table III arc set out the degrees of 
tolerance and immunitv shown b) the N-arious groups in relation to their previous c e and tropho- 
zoite experience 

Table III 

relationship of tolerance ANT) IMMUMTl TO PREVIOUS E E. AND TROPHOZOITE EXPERIENCE 


Group 

Previous e e experience 
(days) 

Previous trophozoite 
experience 

Tolerance 

Immunity 

A 

(12) + 





B 

(02) -h + 

(-) 

(-) 


C 

(07) -(-4- 

± 

± 


D 

(62) 4" 4- 

±± 

±± 


E 

(246) + 4* 4- 4* 

±±±± 

±±± 

4- 

F 

(0) 

— 



G 

(60) 4-4* 

+ 

± 

+ 


Topnozoiie experience determined the degree of 

F appeared to pla) no part-a companson of gr^up A 

with group F or a comparison of group B with group D clearly showed this 























IM DrviLorMDrr or tz»t%7S3HX to ^tnax kauuha 

Thu tnilyta Icndj Wrong wipport to the finding* In Dirt I of t ha ppcr 
what eipenxDent* oo IndmduiJ Toluntem wot de»cribed. Eipermmu 6 
•bowed tbc ibecDCc of Immunity or tolennce m i Tdiratccr who hod been 
Infected for tome 174 day* before be w*a afloved to hare an wttek of nulani. 
in* feUow*. fafccted on the «*me mght, were by thj* ume tolerant and lauBone 
at a result of considerable tropboaottc q pencnce. 


Discussrov 

The dau reported here confirm the new that tolerance end Immanity 
derdop only after contldcnWo exper ence of acihr matuia. TTio mere praeoee 
of malaria mfeetton, ta diftmet from malena £M3f resulted In minimal resut 
ante estn over e long period of tnac — indeed one subject had Ictlc or no remt 
ance after hi* Infccdcn had been present for over 21 weeha whbout acunty 
In contrast, ooe sharp cttack of overt malaria, malaria diteate, *raa 
to confer a recognlxable degree of rcsmanct to subaeqaeot attach*. 

The lack of realctince to malaria ahown by subject* after they ceased to 
take euppretarre dose* of ctbemorberapeutlc agenu mdxcated that pre se nce 
of the e.e. phase In their tlscua ded not remit In tolennce or tmmumty could 
be demonflrated. Those aobjett* who had apenenced cunor and sab* 
m k ro sc c^c, t r oph e aerte wares dunof thar mpprmive reg u neni had more 
tolerance than those who did not hm meb wires. The greatest tolerance 
bowerer deTelopednbseqtKattocottsdenbletrophonateeTpwience. Tropbo* 
tale mdoeed vi r ax malam, for the tbcnpy of patetka, hai long been known 
to confer a degree of tolerance and Inunufuty to subsequent lofectioa with 
bomologous stnina, but no aanrfsclory evidence hu been produced to indkxtc 
tbe existence of any e.e. phase in thi* type of InfeclHm. Trophoaoltc otpenence 
was the determining factor in the des^opment of tokrance and thia tolerance 
was followed by imnuinity ndtber tolerance nor i mmuni ty dereloped In tbe 
absence of trophozoite cipeneoce. 

The dcTtlopmeQt of demonatrible unmunity took considerably longer 
than did the development of tolennce. SeveraJ subject* appeared to bare less 
ability to deal with tbclr Incrcaau^ trophomte densities donng their fint 
secondary attack* than during their prunary attack*. In ihii regard it hu long 
been recogmied that Iropbamjte den*iu« In relapses tend to reach higher 
kreli than in primary attack* ihts s not solely dependent on ibe fact that 
more time b anOablc for high dennUet to be reached In secondary attack* 
(owing to the dcveloproent of some tolerance). th this pjsiage of time the 
dcrdopiog immunity becoroe * mewe efficient— 4n the earlr stage* a gircn dow 
of tropbtnorte* ftven intrireocwaly would ** break down the Immune 
mechanisms, but the same doac would completely fafl t do so at a later date 
Sulgcci* with malam could dereiop a very solid immunity that could not be 
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disuirb(,d in the injection of huge numbers of trophozoites of the homologous 
stmn CirtTin 'itrcsscs niso filled to disturb th s tipc of immunit) 

loienntc was not stnctlj stnin specific considerable tolerance nas 
dc\ eloped against one heterologous strain used in the experiments In contrast 
to this, iinmunitv was stricth strain spcafic as no immunitj could be demon- 
strated agiinst a heterologous strain of P t-nax The three aoluntcers used 
to demonstrate the lad of cross immunitj actuallj dca eloped their highest 
trophozoite densities nhen infected noth the heterologous strain 

Suhiects who had det eloped solid tolerance and immunit} to their infec- 
tions eons.anth had trophozoites in their peripheral circulations but the dens tics 
rareh exceeded 1 per c mm otcr scxcral months of observation In sp’tc of 
this, g tnu toevaes were net cr seen during the penod of immunita and mosquitoes 
fed on these subjects did not become infected 1 he low densities of tropho- 
zoite e nised no constitutional disturbances whatever, the subjects were 
po itmh norm il is distinct from being svmptom free 'I hcv had normal 
red blood cell and white blood cell counts, haemoglobin concentrations at least 
of their pre-infcction levels, their weight was maintained at their normal range, 
thiir spleens were impalpable and thev were pcrfectlv fit Xo subjects ever 
developed anv svndroinc that could have been called " low fever ” 

I he excellent health of tolerant and immune individuals, as contrasted 
with the ibsencc of resistance in individuals whose malaria had been suppressed 
with various chemotherapeutic agents, naturallv raises the question of the 
optimum form of curative, palliative and suppressive treatment 

t ur itivc tre itmcnt for sporozoite induced vivax malaria cannot be described 
as more than on the horizon Guarantees cannot jet be given '1 here arc 
scvcril v'etllent drug available for palliative thcrapv — the clinical cure of the 
aitavl without eradication of the infection Continued suppression can readilv 
and safvlv be attained even under adverse conditions 1 he following forms 
of trcatmmt arc available for use in '’ii table conditions 


fi ) Iti c 1 or Irralnai'ni tv 'Onn av the tlii^oviv cviablohcd in the fiope tliai radical 
cute \ 111 hr I'biainrxl 


(M IVIaviil tie itmcn all nvini ihc paitcnr lo have coiMdcrablc trophc>;anc tvpcn- 
ciui tr - ht" u\ti\ nc jinrc me ttiVnticc tini .5 

lit c. np'c c and luivr-ccn muc i wipprecion of trophozoites wath the idea that th- 
n'Ckin a r\ \ the o it wuh the pa ■'soy. of titn- 


<>>) It e—ni rn' or parml Mipp-rs. , p fo- meb a penoj of i me tho wall ebon >110 
it'x milt \v I t ' -r an I immwmrv fnim his fr>Mj«rn< nurc^r ic nc^ 

I (H iln ! rr\>’ce a- 1 imi lunitv hav-c devc’oped the iUpp-r’Ma'' ui.ulJ I*- cr. rd v\ h 
» It ten* c \ tvnn a! dn ir’ anvT. nic f^S-rn -i lon^ norlctl m tht^. 

1 ihe »ju-i'top ofvshich l\-pe of i-ratii ml tiv- 


pits 

\' 

T > I t cv) tea* c I 1 uii 1 
O' ' Ti b a I'rt uio e ans \\ f 


In y<coibnj the dcsirabiluv, o*” itndc^irib Iiiv of a taqae of supp*'c^sio-i 
fu" a given mdvidiul the fo’lowing fac'ors mm be consuUrcd ii a bzek- 
f'v I d o V kiuawlcv'ge of when and how rrsKmcc agam^t ma ar.a dcvc’ap' 
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r)r\TiontEfT <w to vt\« umaxia 


p*rnU : tiw itimil of P rk*s caustec ih* fai/cctjon b niott farotiot. O* 
iBMM knew th* uml darrtfcn of tht ktwt pcffad brtacm peWr nttk nJ bn 
Mtw- (Stm* Eumpem nmu hm Utmi p«rk>d» of 8 wwtv to (bt 
S-WJ’A. iiJtlin hm Trry ibort htem pmodi.} Tb* ruttml diratioo of ttn ». pbci« 
lb* imnl daradon of ibe cbonl anado uw both h np or uju , th* ki/ettbo rwr 
eharaettrbtteaDy die o« tn 1 2,3ormciR7an 

Tb* t hb ccwal health amt b* iannJdcTtd obr K fJr h b man endtar 

tbb for pat a m t mth actira txibercuknb to bar* rrro tmul* atta^ 


t <*CT*>M.‘*f ra*£c>*at tood odvbc in non-rnolami art* teny be bad adrfc* 
byperendeiiric arc*. If penon b m o m u frern pbee to ptaca Sc may menumrr 
multg^^ he ta rokno u a acratoa and tpeefea, and wdl ba imbkely to dcTckp nbqom 


TTmt obrkmly difCereni adrk* would b« (irco to peno ttUnf op permanna 
rcaldme* fo fayparendema: araa ftom that rUbnt th* tn* tnra for 

momfa or no. 


Th* draft the ariBabAity of euratno draft and the ptaalbb cfircti of pnf «v*d 
admmlwianop of topprcaarr* drn^ rrmt^t botfa be bken boo | rT«-»tnr 


It hxs b«n that Jt would be better to wrthboJd thentpr In acute 

TiTXx milim to let tbe tubjea develop toJenoxe and imniunity tt fad it 
pottiblc. Tbia b obnooilj uoaound adnee in t i y p c ipi dqnlc areaa nbere 
there may be mned mfcettaoi wfatch are not apparent at fint aifhl. In non* 
maUnal tre« it u not rec o c u p ended aa a rovtae a* there are bow dnijt 
anilabk which do produce a proponxm of radtea] cum (platmoqulnc peota* 
qidne paludnne) and there are danger* to the patient f treatment ta withheld. 
'Tiro pattenu dcirJoped aubopmhr tplenic hanaonliagca and one detefoped 
agrtaulocrUe angioi during the aetde phase of untreated nnt malaria at 
Caima both the autqecta were beahby young men prior to expocu e to these 
InfecDona. In certain mdinduala, bowerer acme trf the factor* diicuwed m 
the p rerlom partgraph may make the withholding of treatment deauable to 
that tolerance and tmmoruty are derdoped. 

With the drug* inilablc at the present dme each penon or groap of peraoni 
muat be treated according to the arctnmtarKe* any of the method* of treat 
ment mentioned may be the ^Ttimam at one time and place but far from it at 
another The ptient and ho ctrcumiUncci, the boat-paraulc rclatKmihjpa, 
and the drop arailaldc determine the treatment to be a*ed 

The excellent health of the Tolonleer* who were tolerant end mmune to 
tbeir continued alight pareaitaenii* clearly placed them m the category of 
malani infection wnihoot malaru dbcase. The failure to disturb tbor equal! 
bnum by an ere chUIiog and alcoboEc erce**, together with the complete 
ab«ence of ferer or aplenocnegaly made a diagnoea of chrocuc malana 
untenable. One abould be acepiial about a diagooto of chrome maJana 
gi ven to mmor fllnesae* chxracicnied by raalaiae headache od perhap* *1 gbt 
chaime** and ferer aimply because the patient had niax malana aocnc time n 
the past This especially apphe* to non-malanaj areaa. 



, Toun^ce « - -srSS . r;25- 

*" “ ^ :: 1 -- 

P ,.d not 

deftnnc second sito^n o^J ^^‘| 

subjects v,^; '^rr^ncT'and jobd tntmun^^^ 

':re.eno""'"’''‘’' ^clL«CNCeS . 

r _«i->«;iic rf trO 


I devc^op'^^ ^Yu. tbc b\ooa u. 

« "O' W 11 -«CNCE 5 ^^ „ ^ 

ul„^n Rcffion__^ 4.5 for tHeX„ ."" uozoitc-; f 


,bc clbcicncy of tn ,nfcctcd ' 


. s. effective avi- , y,c hon— pfnjnioan*- 

,vax cqneffV ^ . „ efficiency of mfcctcii tv‘* 

R 3 ff mOSG^ ®n ^b r patients .mmonity 

{oUoNVing W K 093^Vto-noJ-'‘’".^«uon of . 

531 ^iAN-rnn’'’'^’i tolerance to P< ^c dorati „f Off "f 

'^e^oS^<=n^^°,icTi^srS r "'^'"IvlaKis m 

“"flrr«”’’'’ 
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nzATifErr or tMuuoc rmira wrra caiottwctTW 

ifforded by an epidetok of tj-pbui which occurred in the pfinlix c of Cjmxho, 
Dcputmeot of Li Pe, Bolnru, during bte 1W7 The prorince of Cmucbo, 
with a Platoon of appmxrmitdy 120000 90 per cent of whom arc pore 
i^mara, Uca 203 km. rwrth of the capital La Vxi, oo the eastern ihcjrc of Lake 
Trtiaca and bor dera Peru on the north. Puerto Acoata (population 1.200) 
a the seat of the prtmncial gtrrennnem. The dbute a ngoroua, tbc altitude 
being appraumatdy 14,000 feet abore aea Jerd and aurroonding aornr-capped 
mountains cause the tcmperirurc to rtmara quite low 



I 


of lb« anra W Puerto AeoaoL Area tarvdrd b? iTPhin tpvlfau* b 

Ongrtatme acroai the border pn Peru during October 1917 the epidcinic 
ipread south and cast uso Boheia. reaching Puerto Acosta n mid Norembe 
It penated in Puerto Acosta untO bout the 15th December nhen the activ ties 
of f > cnr ico Corpcratmi Inter Amencano de Sold Publica checked rta pro-wets 
by means of bnmuniraiions ard a eigorous DDT campaigfL Dunng tbc t»o 
months of the epidenuc, deaths from trpbua amounted t at least 9) the 
majority occurring in the bordering eilLq^ of tbe canton <rf Coamu In Peru. 
T jf rr the epidemic spread to other ptonoees, where ihts elude wa cont noed. 

A preliminary report by Patxi and hjrtctrr { IWS) of the first cases treated 
has alr^y appeared. 
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Table 


Case 

Age 

and 

sex 

Weil- 

Fehx 

Temp 

°C 


Dose (gramme) 

Return to normal 

Symptoms 

relieved 

Pulse 

Daily 

Total 

Temp 

Pulse 


Oral 

IV 






Wm 


■ 


Hours 

Hours 

Hours 

1 

16 F 

1 

1,200 

40 9 

Bb 

1 0 

H 

2 6 

48 

64 

00 

2 

16 F 

1 

1,200 

39 7 

m 

1 0 


2 5 

48 

48 

00 

3 

12 F 

1 

1 400 

40 0 

■ii 

— 

0 4 

1 2 

64 

48 

72 

4 

14 M 

1 

1 200 

41 0 

140 

— 

0 5 

1 25 

48 

36 

64 

6 

32 F 

1 

1,200 

30 0 

120 

2 0 

— 

4 0 

48 

48 

48 

0 

18 M 

1 

1,400 

39 6 

130 

1 6 

— 

3 0 

42 

46 

36 

7 

17 M 

1 

1,200 

40 0 

140 

— 

0 8 

2 8 

24 

24 

42 

8 

38 F 

1 

1,200 

40 2 

140 

1 0 

0 8 

4 2 

32 

30 

48 

9 

ISM 

1 

400 

33 9 

120 

2 0 

— 

3 6 

24 

30 

48 

10 

45 M 

1 

600 

Sub-normal 

130 

1 0 

1 0 

6 8 

48 

30 

72 

11 

48 F 

1 

1,200 

40 8 

140 

1 6 

1 0 

4 0 

38 

38 

52 

12 

38 F 

1 

000 

39 7 

120 

2 0 

0 8 

3 0 

24 

30 

60 

13 

30 M 

I 

1,200 

39 4 

120 

3 0 

— 

3 8 

24 

24 

48 

14 

26 M 

1 

1,200 

40 3 

140 

3 5 

— 

3 9 

24 

24 

48 

16 

29 F 

1 

1,200 

40 1 

140 

1 6 

1 2 

4 0 

24 

24 

48 

16 

62 M 

1 

1,200 

39 0 

120 

2 0 

0 0 

4 0 

24 

24 

48 

17 

22 M 

1 

1,200 

39 7 

140 

1 6 

B 

3 0 

24 

24 

30 

18 

48 M 

1 

1,200 

40 2 

140 

1 6 


3 0 

30 

42 

64 

19 

17 F 

1 

600 

39 7 

120 

1 6 

B 

3 0 

20 

30 

42 

20 

43 M 

1 

1,200 

39 6 

120 

1 5 


3 0 

24 

24 

48 

21 

54 M 

1 

600 

39 7 

140 

1 5 

— 

3 0 

28 

30 

48 

22 

42 F 

1 

400 

40 6 

140 

30 

0 3 

8 8 

44 

48 

72 


The Table presents the 22 cases of epidenuc typhus treated with Chloro- 
mycetin The results in tabulated form show the rapid recovery of the patients 
following treatment In this hst Cases No 8, 11, 14 and 19 presented signs 
and symptoms of probable death Cases No 10, 15, 16, 18 and 22 gave evidence 
of certain death 

Controls 

For controls we studied 50 untreated cases of typhus occurring m the 
same epidemic, with the following results 

Weil-Felix at dilutions of 1 600 to 1 1,400 , average 1 1,200 (Readings done on 
37 cases ) 

Number of deaths 14, or 28 per cent 

Deaths occurred on 11th to 20th day of disease, average 14 days (In sue cases 
the time was not exact ) 
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TiiAjiasT or zmnac Trreci wttb OTtotoxTcm* 


PjCkhU rccOTa m g witboot tratment with chJonanijretjn eotord con- 
TilcKXsce on 12 xh to 26 lh day of disem avenye, 18 day*. 

Sfwcc doe* Dot pennit the pubDcatioa of the erteorire record* of cw 
reported, nxl mnce the lymptom* tnd progre** are quite amiilar ooly three 
brief c«*e record* are here w it h presented. 

Ob No 8. RirTk da ZalW., Genera] Hoaprtal, La Pax. Fnmle Afc 33 jtm. 
Ooknr whrte, Wei-Fdi* renetian p aaidt a kv dihinon oi I 1,200 

17tk Dtremktr Ifrt? TU* paOeat axidbftcd aS the dpi* and armptmti of cm* 
Infeetian of e radrm fc j tTpboa. Ofi*et 6 dxj* apt wa* lolmt with chjtu, vnnitkic, kumi* 
lx ailarhf cod ^ The pctMnt had htanrun U kcI was ■ tiipmu m. On rmaudra 

dear ffnwsalbxd ocutbma arci fisund acempanhd by cooJoncdTTtb pmixJ panlru* 
of toepsa, wuMife i cal d yi p aoca. 

IL B.a, 4 ,200 000 WAO-tnO tlK ^ p«r r»l. Urfaa albumin, trao 
caata, nefciiiu 

Tba tmperatun 40 Z* C. Puh* 140 Profooan, ti ar c . 

I8tk D«cemifr 1947 la conatilcxaaotfaamrdkaJ staff apacd that the patknt had kat 
frotmd durlftf the iiJ(ht. The iyu > t*um » aul ph}a4«a] 6ndja>Bi waia more prenouoceii 
There was profbond smpof m terwn taBd arMi dblimn. T m omfit with chJonauyLttia 
was bepm ct bjcb. 


CUoramreedn. 

GratBiK. Tempanmn* Pudse. 

iaDareaooaly 4041* C. 140 

0 2 Uuiisuojuilx 394^0. 129 

0 -t fcicrcreaoQrfy 3 Wr C. W 

0*5 oaStf 

0-2 kiiTareneutly ae<Cr*C ISO 

(X oe aB y 

At tha *4r"«- od tbs 0 JO pm- dnaa there was noted cMoua trapftn cmeU in the pautot*» 
caaffdoo, end she was form cskep soon afteiwardc. 

lSkA£>waB6fr- l»47 hl<nfc« i Tlw caphalgk. racfaiakw wl r>:'4r>iq>«a «m Wm 
bitBiiae th*J on ttw prerWn dsy ImpmvatDcnt wts noted as the friwial ifpewinca of 
tba patiwu. 


Boctr 
llJOuk 
ZJO pji- 

* p 

9 JO pjiu 


Tonpefstuie 

sfvc, 

w-a'C. 


Pute. 


Odomratki. 

Hoar Oewsma. 

10J0 ajn. O'* fanaranotitly 

O-A oraliy 

6 JO pm 0-3 kiuaiucuiir 

O'® or*Dy 

DoekW tba a fte rnoon fanproremeoi betaine mota pnamoecd. All headach e and 
bachac4w dn^ipcaTed. Tta rmbent sat op to cat her eremrif maal, and eoffiyed fend 

4 000 000 WBC 4 000 Hb 37 per csnL Urine aJbutcuo. traea i 
asts, nexcQTa 

2Clt* Pirr-fr 1947 Tlw patietK fch weO. all sympttanJ had subssded and tbs 
petettdoe wera aknoat r**- 


Hoar 
lOJOajn. 
5J0 pJB. 


Tenapanosie 

3?^C 

Mr C. 


Oilortsnyeetai. 

0-9 orally 
0-5 €«Dy 


Pulsr 

») 

iO 
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Recovery was so far advanced that treatment was suspended, and the patient allowed 
up Observation during the succeeding 10 days failed to show any relapse of fever or 

^^^orty-eight hours after treatment R B C , 4,000,000 , W B C , 4,200 , Hb , 35 per 
cent Urine albumin, trace , casts, negative 

Seventy-two hours after treatment R B C , 4,070,000 , W B C , 4^500 , Hb , 35 
per cent Urine albumin, trace , casts, negative 

Six days after treatment R B C , 5,700,000 , W B C , 6,100 , Hb , 49 per cent 
Total Chloromycetin given 4 2 gramme 


Case No 10 Gregono Zalles General Hospital, La Paz Age 45 years Race, 
Aymara Early Weil-Felix reaction was positive m dilution of 1 600 

The length of tune this patient had been ill is not certain, but somewhere between 
12 days and 3 weeks During the previous 5 days that the patient had been in the hospital 
he had received three daily doses of tartar emetic, 3 c c each Also intravenous glucose 
solution, cardiac tonics, and general symptomatic therapy His condition grew steadily 
worse from the first violent onset of the disease 

Blood specimen lost Unne albumm, ++ , casts, present, granular 
18t^ December, 1947 The patient was presented to the authors for treatment with 
Chloromycetin On examination a middle-aged male was found in a coma, who had not 
spoken or taken food or water for three days He was emaciated, his eyes sunken and 
lustreless The mouth was foul with sordes and the mucous membrane contamed many 
lesions The temperature had fallen to sub-normal 

The heart was weak and irregular, the pulse, faint and thready, averaging about 120 
to 140 Respiration was of Cheyne-Stokes type The patient appeared to be tn extremis, 
and this impression was verified when it was found that the death certificate had been 
completed, except for date, and the bunal arranged 

Treatment with chloromycetin was begun with little hope of success, due to the 
ad\ anced state of the disease 

Treatment 


Chloromycetm 


Hour 

Gramme 

Temperature 

Pulse 

11 40 am 

0 2 intravenously 

35 0°C 

120 ± 

2 30 pan 

0 2 intravenously 

35 2°C 

110± 

6 45 p m 

0 2 intravenously 

35 1° C 

no± 

10 10 pan 

0 2 intravenously 

35 0°C 

100 


Forty minutes after the first dose the patient aroused and spoke for the first time m 
3 days He asked for and drank a glass of water He remamed in a stuporous condition 
throughout the night, the only improvement noticed was the strengthening of the pulse 
Blood specimen lost 


19lh December, 1947 In general the patient seemed to be about the same except pulse 
had returned to normal, it v as regular and of fair volume and strength 

Treatment 


Hour 

Chloromycetin 



Gramme 

Temperature 

Pulse 

9 10 a m 

0 2 intravenously 

35 UC 

80 

1 30 pan 

0 2 intravenously 

35 0°C 

80 

4 10 p m 

0 2 mtravenously 

35 7° C 

80 

7 30 p m 

0 2 intravenously 

35 2°C 

80 

10 20 p m 

0 2 intravenously 

1 0 orally 

35 0° C 

80 


As night approached the patient began talking He moved his tongue freely, and called 
repeatedly for food and w'ater which w*as furnished 
The prognosis has changed rapidly for the better 

20th December ,1947 Cardiac tones and pulse were good this morning The patient 
IS tairly alert, and dnnks water frequentlv, no doubt due to the extreme dehydration 
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UtATVCTI or ETOEJIIC TTmC* WITH rtnOltOXTClTP 


TVMtmaf. 

Hoar Crumue, Tfrapcnture. 

9^ «ja, 0-2 I rtii i mm aly W-S* C. 

0 S onllf 

8J0 pja. 0-2 fa> tr« ien u u»ty 36^ C, 

1143pjn. O- hitrYmMQttjr 3#-6* C. 

0-S oraQy 

W3C, 3IOO{ Hb^ 29 p« cent. UiIim 


R-B C 2,700;»0 
rtj pment, preuil^r 

ItA DMaAcr 1947 The paneot p«a«d flood nJcbt ssl («c4 
W iHvht rtri^hli 


actpt for iHfbt |to**hii. 


T . 

ChlonKnycvda. 


II JO pja. 


b ufu en o utly 
0-5 oaDy 
0-2 kun renomly 


Tmapertrurr 
»2 C, 


PoI*e. 

») 

m 

to 

•Ibandn, -f + 
fii* rymptortf 


rub*. 

ICO 

m 


1947 Dtilnalu^ opthbdflrtfae paown tltoard to ih up td fctd 
bknMlf. 11 app em d to b« caanfa»cia( ttfaStj 

ChfacTTOycttki. 0 3f r»jun e wMfrTcnonlly fei\ tbc ro«raa-ai ki tbi Utt^McificBwdic*- 
tien. Lhrr ertroci end pofyvhmtm ntc prvscnbviJ »o rarabat th« w wmli lod 
mdmirriUaa. wurd by tbe dbevM. 

Tbt pflWQt wn bm fa) the botpittl for tRaOnrm o4 •rrrte (koiUttii, }{l rconto 
aomul h^th vn etcody sod ooneatfaL 

efatarrorcetta tilHcn, f t omu e. 

Tm dt7» ifeer tTwanrot ww emted R3 C, 2 900 000 W3.C, -I 700 j I fb, 
S3 pflremt. Urme Athonun. taic* ca«u, nefurre. 

Cui No. 17 Dsud AanrL S(ud«it of mrdiefaw A«« t2 yew Rm wtdo 
Wril.F Is rcKtioa la dJotn. I 

SlftFrlnMry 1943. The p rtognafc)aibrn»Sdiy»no*kfa eoddm oMct of fm 
inrtnie heodedv •»! b*ci*cbe end aouee inifa raueut rendtintr vlcb Intme thlm. 
On rxendmtku tbm were petedtbe over tbe dM. ■bdrtnen. »d mrimlue* nujied 
ffeetitw, snd coDjuoctK kU, and liflfai cough %rth rmrre dyvpnoe^ The patient vt 
•oSenng from pewkb of cbErktm au (tupor 


TraarwaL 

CUommyrotm. 

llocr Gmtoa. Tenmerihiia. Puha. 

IIJO m. l-Swny WrC. 140 

2jX)njii. C. 130 

3 10^ »-rc. 120 

ejopjo. 37-9 a no 

UlSpjn. 37-«'C. .. *>0 

Treatment an* begun with ektfle daSy oral doea of 1 3 gmrae dJotoroyectfat. 

1948 The ■ttfporb^d aah Abedtiongarfafatba headache end baefaebe 

Defarban wai no kaiger preaeiU. 


ChioromycetA. 
Hoar Omma. 

9 jo ■Tw 1 3 onOy 

12,10 pja, 

3 20 p m. 

6 JO p nt 
9 10 pjiL 
1115 fijn. 


Tanrentura. 

^•rc. 

36-7* C. 

39-rc. 

39-5’C. 
39-rC. 
30-4 C. 


82 

bO 

83 

»3 
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23rd February, 1948 The temperature and pulse were normal and remained so during 
the following days of observation Symptoms of the previous days had disappeared and 
the patient was feehng well He left the hospital 25th February, and resumed his assign- 
ments the next day 

Blood Studies 

Complete blood counts were done on all patients and five normal controls 
before, dunng and after treatment with chloromycetin No consistent change 
was observed in either white or red cells, and the changes which did occur 
either fell within the possibility of error or could be explained by improvement 
of the circulatory blood following the termmation of fever 

Discussion 

Chloromycetin was supplied in two forms For intravenous use, 0 1 
gramme per c c was dissolved in propylene glycol and finished in rubber- 
capped vials containing 10 c c Tablets for oral medication each contamed 
0 1 gramme of chloromycetin 

The results following slow intravenous injection were rapid Three hours 
after the first injection, the headache and backache showed improvement and 
vision was often normal 

The solvent must be considered as a possible complicating factor in these 
results, but, in the authors’ opinion, it is of minor importance 

Oral dosage was equally effective but required 8 to 12 hours longer for 
results to appear Later, it was found that many of the tablets were exces- 
sively compressed and required several hours to dismtegrate 

For convenience, the dosage regime adopted toward the end of the study 
was 1 5 gramme daily as a smgle oral dose for 2 or 3 days This treatment 
gave uniformly sat;isfactory results 

Patients treated dunng this study vaned m age from 12 to 52 years There 
were both Indians and white patients mcluded in the group studied 

No toxic reactions or signs of mtolerance were observed m the dose range 
used The blood count did not vary outside the limits of error for field esti- 
mation Five normal controls who took the drug for 3 days helped to confirm 
this observation 

The rapid beneficial effect on the heart actions suggests that chloromycetin 
has the additional virtue of being a myocardial tonic 

CONCLUSION 

1 Chloromycetin has been a safe antibiotic for intravenous use m the 
dosage 'used Indications are that the oral dose may be increased with safety 
o\er the intravenous amounts employed 

E 
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nttATMixT or cponac tvtsc* wm* otu*ajfYCrm 


2. Tbe fiTotirible effect! of treittng typhm (cT^demic) with cfalorornTccta 
■pp car rtpidly ind t}je pitleot umllj enter* co o r i lCTcence within 3 day*. 

3, Chloromycetin k cffccUre cither par e nt ertBy or ofiDt 
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MITE TYPHUS FEVER IN ASSAM AND BURMA, 1944-1946 • 

BY 

P H A WILLCOX, MA, MD, MRCP (lond ), Major (Hon ), R A M C t 
Late Medical Speaaltst India Command and S E AC 


Until 1935 little was understood about the varieties of typhus fever which 
were known to exist Megaw had studied cases in Central India supposed 
to be caused by ticks to which patients had often been exposed There was 
no local sore and the Weil Felix reaction was negative to Proteus OA19 

In 1935, MacNamara reported cases occurring in the Simla Hills This 
report was followed by further studies by Bush and Covell (1936) These 
wnters discriminated between the two varieties of typhus, the 0X19 and the 
OXK type, the urban and rural, the imd-wmter and the late summer type 
Boyd (1935) descnbed 43 cases in military personnel in India These 
cases were those from which sera was sent to a central laboratory for Weil 
Felix reactions The cases had ongmated in Bengal, Assam, Punjab, 
Central India and the Madras Presidency Maitra and Gupta (1936) reported 
positive OXK agglutination in cases from widely separated districts m upper and 
lower Burma Woodhead and Dutta later (1941) reported positive agglutination 
in eight out of 203 specimens of sera from Assam The disease was thus endermc 
in the areas mentioned, and probably more widely than was recognized But 
the low incidence of cases attracted little attention and accounted for the minor 
mterest attached to the disease before the entry of Japan into the world war 

* Some mtroductory matter has had to be omitted for reasons of space — Ed 
1 1 wish to thank Maj -General Sir A G Biggam, Sir Arthur MacNalty and Dr 
Charles Wilcocks for help and advice To Lieut-Colonel J R Audy, R A M.C , I 
am indebted for much information and criticism , and to Medical Officers, Sisters and 
Nursing Orderlies for their loyal co-operation m die treatment and nursing of cases 
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The Burmi omipslgn tnd the fighbag on the Amm Dunn* border armed 
«n slinnmj incrose in Inadence raddag a dinm In the lu t u mn of 1W4 
In an appronmalelj- 5 000 cues with 350 deaths occarred la 1W4 and the 
drteaac ww the moat aertoia medical problem, both from the point o( Tirw of 
the mortality and morbidity to troops and the embamaament of raei£cal 
MganiaanoD. 

Captured JapaneaerqMTta dated September 1W4 rcrealcd a high inddcoce 
among their troop* ttationed along the cootse of the Chindmn ri re r in North 
Banna and in the adghboarbood of Mandalay The incidence of cam b not 
recorded. 

The aerloo* outbreak of am among our troops in ISH was the biggest 
outbreak ercr recorded in hotory nd a good example of an endemic 
suddenly become epidon c In dnuacter 

In prenoQt yean fighting In Borma antomsticalJy subsided for the 5 mouths 
beginning In June when monsoon rain toms rto^ Into quigmlres and the 
Jung e into stetmmg swamp. In l&M it was dedded to launch offenskes 
from Imphs] m two southward directions nmuHancoosJy nameir on the roads 
to Tidditn and Temu re s pe c Ueety The troops on the centr al sectlou of the 
front vrre scattered thro u ghout the UUy jungle country at a time uf year most 
farourihle for the derdopmeot of mitea. In many places the ondergrowth 
consisted of secemdary Tcge tat ioo which bad arisen on land prmoosJy under 
culUT S ti oa by the aitms. Indeed, it was often the n>e*t dangerous types of 
scrub on wh^ units were enexmped Troop* were patrolling affected country 
and lying down to rest. Remforcemeou were expeoH m the same way fresh 
unrts often took orer sites prenously used by other units and usually infested 
with rats. It tt thus easy to see that tbc army was expesed to the bile of laml 
mhes In the extreme degree, and Infection which had hitherto been 

sporadic became epldemlt The diseaie tended to anse among troops operating 
mcertam islands ofeountry whercsuitsblevegctalkmexlstedfortbebfeedjng 
of mites, though in the changing arcumstances of the rampstgn It was Impo** 
aible for medical oflicca In hospitals to aseertsm from patients the exset sita 
of ongifL The Typhus Research team did nJtablc week in tracing alinds of 
origin, m inrcstigaUng locil flora and Cmna, and in adrhlng officers of probable 
uifestcd site 

From the point of new of the campugn, the late summer and autumn of 
1B43 and 1&+4 were the most terro u s periods. It had been known thst typhus 
fcicr had uccur re d durmg the Burma letrtat of 1W3 accounting for some 
desths, though no records are araOablc. In IW2, 2D cases had occurred 
In the ermrons of Cakutla, and 33 cases it RaocU, Bihar in 190. 
piicre were only 20 a*es m the Imphsl area from January to September 
of that year On llib October IM3, two companies of a Briuih regnnent 
patfoDed a hiH about 2 mfles long, tbejui^ of which was replaced by gra« 
and young ptm«. In all. 121 esses occurred in that umt commencing on 2Dih 
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October (Tattersal, 1945) This outbreak, which was known — from study 
of the incubation penods — to have originated from tlus area near Moreh, 
illustrates the importance of “ islands ” of infection in the jungle 

The siege of Imphal was raised m May, 1944 In July and August the disease ma- 
dence increased as the troops advanced southwards along the Imphal-Tiddim and the 
Imphal-Tamu roads 

The task of keeping the Japanese in retreat to Tiddim fell to the 5th Indian Division, 
while the 1 1th East Afncan Division took up the chase of the enemy along the Kabaw valley 
in torrential monsoon rain This rapid and famous advance will ever remain a memorable 
feature of the campaign to anyone ivho was privileged to sen'C there But it vias earned 
out successfully at the cost of manv casualties Nearly 1,400 cases occurred in October 
and November alone 

The water was privileged to see most of the sick casualties of this division 
who were evacuated down the bumpy Tamu road to Palel Many had travelled 
up to 100 miles and arrived in hospital after 2 days of uncomfortable travelfing, 
often m a collapsed condition The typhus cases amongst these casualties form 
the bulk of the cases discussed m this paper, most were Last Africans, but 
there were some Bntish and Indian cases in addition 

The objectives at Kalemyo and Kallewa were reached n December, 1944, 
by which time there was a marked fall in the number of cases This was attri- 
butable both to the cessation of hostilities in the affected areas and to seasonal 
change From a study of the relatively high mortahty figures, the seventy of 
mfection m those patients that recovered and the severe debility following the 
illness, it is clear that this disease was more serious from a military point of view 
than malana or dysentery^, the incidence of which was anticipated These cases 
of typhus all required most careful nursing for long periods which could not 
alw'ays be provided in the forward medical umts The evacuation to the base 
by air was not possible in many of the most senous cases and those first seen 
at the end of the first week of the disease 


Clinical Aspects 

This paper is a study of 493 cases of mite typhus fever, all of which came 
under the care of the writer between January, 1944, and April, 1946 They 
were seen in different parts of Assam and Burma, and may be grouped as 
follows — 


Penod 

Site 

British 

African 

Indian 

Japanese 

Total 

Jnn -March, 1944 

Tiddim Rd 

4 


0 

0 

4 

July-Dee., 1944 

Imphal and Palel 

30 

361 

79 

0 

476 

1946-6 

Rangoon and North 
Burma 

0 

0 

7 

0 

7 

1946 

Rangoon 

0 


0 

6 

0 



40 

361 

86 

6 

493 
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MTTt vmm nrr* b as&ui astd unutK. lW-1946 


rhe *erie* mducU* a Ur^ nnmber of East AfrKan troop* who aucormbed 
to tbc dtsetse dunog ihdr adraoce from Imptul lo Tarau and kilewa la 194L 
Tbc study can be aatd to describe the discaae as it occurred lo Briiah, Atocu 
and lodian subject*, frocn a cUnical point of new No elaborate patbologn] 
study of the disease was possible in the ararmstances prevaiEng In ibe campiijn. 
The standards of dagnoaia and treatment art dimmed, and the cQmcal findmgi 
compared with tboee of other aotbori. Pallcnta were treated fai a -WCbbedded 
Indian hospital to whkh were attached East African sections m I&44 and m 
1945—16 13 cases were treated in a amall Indian hospital wwtlnj under itaoc 
condltKwi. 

ImnAmtmm Ptrmd, AudmtM* <bSet with frgsid to th* inojfcgtfcm pmo*l Th* 
rcsion fiJr dns is that th* pstKztt (* osusOy imswsTS of the mifiB bite ind tsoyntscimi 
ii iii mibr t tb« tiose of ft* ocowmee DonoiC (he c otuw of this (b* Kilt ^ dw 

WoofM had been in prasibf j m fected ueas of oounUT for too toof prnods for et tm isttei 
of the incobstxn penods. 

TATTXauL (IMS), in fan *>.i.i.wut of on oottaesk wganf trooee of Britafa rt j r s mu 
□ear Moreh, ettsfaliih^ the iocubetian period of 9 to 17 djT* for sJi case*. SlDtw(IM5) 
Rcord* 7 to 21 dcyt, LawTRWAm aod Satoo* (1M4J) lltoSldsy* Ow«« to Inpisirr 
difficahka, ft oarid not be estansted m the present setws, cxeept amanr the British sral 
Indwria, from abom cao osefol infooiwtkn was forihcianktx. 

Outer. Ferer oormaOy beffca toddodr thou(h the nas in t muxutm a h stepfike, 
fa) tbc ftm 4 dcyv Tbe be*^ of the fnvr i* selcksn n a ch ed bdbrs th* third day The 
freer m precede d by naalatse fee 2 to 3 day* I pr o p o e tj on of ease* tfa* onset of friw 
ii rradual On* aJch caa* was aeeo in afakh tn* temporsnirt raa* no bitfaer 
than 10O4T B the fir*t 4 days. Th* ptwaace of few papolsr spots on tb* chest wd 
i bde m m r aieed tbe f rweJwLre of -■►■tipwr nih. but tb* pcutst was found co bas 
shallow ukcr in tha r^fu oiQa — an obriM of the prsury ksion fnan mbs bfte 

H aober^oently bad typical sttKlc w tb wida^iread mh nl fmr for Ift deya, fanniK 
by lyiik 

With thi* excepdon, the cnsjority of case* wcrs not seen hB tbe third cr fourth day 
tbe oetsci could not tlu i ef j re be ki detad. 

Rsrof* are few or abacot end err oedy aeen when >b* temperatur* met rapidly 

\ amitin* M rartly seen fa) rypfaua. It# pnsenca sujoretti *«ne ocber eaidJtlon or 
eoDcurrefTt dwease 


srtdAL riATtan. 

UtaiMdu is tmivcrwaDy tbc moat frequent complaint and is usually frontal 
Occipital pain ts associated with palpabhr enlarged and lender giands in tbe 
occipital r^oo or in tbe pocterior Uianglcs of the neck. 

Serf' njidttj tasonated with other meningeal signs, was encountered fa 
scren cases. In all these cases lombar poneture was performed In order to 
i n ve st igate the p r ta a ure and ceQ count of tbe cerebeorptnil fluid. In all case* 
the C S F was quit (dear 

Tlx tindjDgs are ahcim in Tabic I 

Backacbe and pains m the jotnts are commonly trouldesocne. 

Unafa/ Svwptow Drenrsnxs# or apaihy was aJmott always presenL Thu 

was of such degree a* to cause delayed cerebration, Ud. of attention and drf 
fad nat on t feed, dnnk or speak. 
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«m -nTBc* nm a assam ahp buima, i^44.lW6 


RcolrMctra U MwtBKi W «xcutn&ti m to mufer th* twricnt mtd 

rWceit. Iq CD* csM tb* ptUent Wft hit bed In tSt nd<iDa of tba dstu mj pa tt u wl 
tw oo the craind ouoide hk wvcL 8tx dmyt Utor b« dkcL Mid ct iioMoto t tom niotvt 
« the ipkeo wu fomd, thhench th« ««a not c m okl eTc u the cam of death. 

//iccoKfA. Thit tymptocn wm p r om t to tix ct»c*, tl«e cf whjcfe wtre 
f«ta] The Uirte pitienU wbo re fco r ci t d tot teriouiljr D, In occ cue tbe 
dunttjon of hkcoi^ wu 8 (bj*. In two cski in which a po«n»nm wu 
performed, basal adhetiaoi wtre fotmd mdicxtiQg dlaphragmctK pletmar 

TfnJom RffitTft Tito deep reflena were examined In 20 eottaeojure 
caaea in the aecond w eek In aD (heae they wm not cBated or were ertremriy 
weak in responac Tbe return of noraud nap onaca wu ilow and delayed, 
probably ta the rtaok of waatmg of muadea. \\illcox, W IL (1923), lo 
dcacnbtng typhoi fTanthrrmrtrm, ■oaci that the tendon reflex ea are tlimt 
Inranably aboliahed. Tbe importance of tbe aign ta m tbe diAinction from 
typhoid cod paratyphoid ferer in which tbe rcap on ta are loat ooly in aererc 
met. 


Raptntary Syjtam. 

Cough b almost inranably preaent. h b dry and diaunaing at night. 
Sputum b acantj axtd ctroaicu of mocua except w h e r e brooebo-pneumomt n 
preaent Crecn aeemdary infectH», in wMcb case the apomra mar be Uood- 
ttaued or paroleot. 

In the fint week the reapwatloDa art rapid and ahaQter thi frequently 
leadi to the fuapictoo of poeumoDta, but the chest egna are not f <und to corre* 
apond with the degree of haj eaae In tbe rate of bmthmf On esarainatlon, 
dry raid and rbeog are audible t h roog b out tbe chest, both on mapiratioQ and 
expiration. These signa err often rnmaken for those of aathma uid tbe dimnc 
tkra of typhtn frocn malaria lo an csthmitic rubjed may be diFieult In the 
second areek tigna oT braacbo'pocQiDonia may Ix found usually at tbe bues 
pcstenorly dullneaa, moot rales and absent terath aounda, though broncMal 
breathing may be presenL Often pleunUc pain U a pnaninent symptom tod 
friction may be aacEble orer any area of the cbest From postmortem experience, 
h it found that pleonay ta a very common finding and it u probably preaent 
in an of typhus in which respuatory compDcatoofis are pr esent . 

pijtryngrtjs was found in a omnber of cases in which the throat wai 
repeatedly examined The throat la red and injeaed. the pharyngeal wall 
being injected and oedematous. Ulcwatioo u oerer seen. Tbe cocJjucn was 
seen, paiticnlariy in those cases in wUeb marked cemcal adeiutb wai pr eaent . 
TATTEaiu. (1^*5) recerda these changes m u many u 34 per cent, of h i cases. 

CtrittKoxytioT Sy x/m. 

In proportion to tbe degree of ferer tbe heart rate la not my rapid in the 
firit wecL During the p e i i taten ce of tbe ferer in tbe aecned week, the rite 
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becomes more rapid Particularly is this likely where the temperature is exces- 
sively high The rapidity of the heart at the end of the second week is of 
importance in prognosis Concurrently with the increase in the rate of the 
heart, there is a tendency for the blood pressure to fall at this penod, and if 
the fall of the systohc pressure to below 80 mm Hg occurs, the likelihood 
of sudden collapse and death is always present 

The Heart Enlargement is often noticeable in some degree in severe cases 
during exarmnation in the second week, and is likely to be greater in fatal cases 
Evidence of nght-sided failure was found m one case in which oedema, ascites, 
enlargement and tenderness of the liver, venous congestion, and oliguria occurred 
Ertra systoles were encountered m two cases only 

Pencardttts In six cases at postmortem exammation clear fluid was found 
in the pericardial sac, in one case associated with pericardial adhesions These 
changes were noted by Hicks (1945) in seven out of 24 postmortem 
examinations m which over 100 c c, of flmd was found Pencarditis was not 
diagnosed during life in this series 

Myocarditts Apart from right-sided dilatation of the heart, macroscopic 
changes are seldom found in mite typhus, though microscopic changes are 
usual (Hicks, 1945 , Berry et al , 1945) Electrocardiographic im estigations 
have revealed no evidence of myocardial changes either in the course of the 
disease or m convalescence Williams et al (1944), m their investigation of 
600 cases in New Guinea, report no changes apart from one case with prolonged 
P-R interval and another with pulsus alternans The findings in nine cases, 
together with 21 convalescents investigated bv Berry et al , uere also negaute 

The Local Sore or Eschar 

In 99 cases out of 450, in which accurate records were kept, local 
lesions were found The distribution was as follows axilla, 34 per cent , 
abdomen, 26 per cent , back, 20 per cent , limbs, 13 per cent , neck, 7 per 
cent. In 26 of these cases rashes were also observed It should be 
noted that a thorough search for eschars is necessary before exclusion, the 
whole body must be examined with particular reference to the genital organs, 
perineum, buttocks and scrotum It is probable that more local lesions would 
have been found in the present series if more thorough examination had been 
imdertaken at the expense of the comfort of these very ill people In the circum- 
stances of the outbreak in 1944 diagnosis was easy, and therefore search for 
mmutiae in physical examination was sometimes sacnficed for the patients’ 
benefit 

The existence of multiple eschars was noticed on two cases in this series 
Multiple bites are described by Kitasiiima and Myujima (1918) and Menon 
and Ibbotsen (1945) 

, . tsutsugamushi disease has been ably descnbed by numerous 

VTiters The first stage is a papule at the site of the bite There is no local imtation 
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JCm TTTTTUS rtVi* « ASftAM A-XD tVtUA IW-IW6 


« P«J <sf my »»?T tt hy but prutaUj- by fncbon khiUcnr okrt h {■meyl .Irtn 5 mm. k. 

red *jroU (SadB n The patwu k 

•eai in ttn Stst* 1. By Stice 3 tab fomutioa Km ttken plw orer tJw iryTt wd tb* 
Infl«iT«i«e-Ty rviu are wbaid**. Mart of the am wkh teal Mm are fim tm tt 
thk etitre If wn »i the fiat ^ daya of fern- Sta«B 1 may be •een. I die preeem Krin 
only rtry rtnall proportfcp eeen at tbk um of the fcTTf had Were. 

The htflammatory ebaetta ha»e now and the aite of the red areok h 

maihcd by acahnff The ontnl acab b abed In & cr 3 weefa. 

The patfcat newr aeeha edrke <n acxount of the acre j tbo bite b not pataful w 
tniutm* and ft k n« renaabered entb any clarity Foe thb re aa on the eariy Mm an 
eeldcaii Been. 

Atnong tboee wortitic in ktfcRad otjufury fmyucni bbet are ta» m arm. S-me 
of thcM came Irritatire Mott* oolr (acnib tA) bm no pri m ary k^fcn (Ouxtht*. J93S), 

The Japaneae ontmaOy coDaeaered the aore aa tfi reaenbal dmed rrcture of taitaj^ 
tmuihi foTT It Wat foe tha reaaon that Furctm onfwuDy rccoyoiaed three diteatet 
m the Maky Statn TaatKn«ni«hi fatree (whfa aoa) roral typhia arvl urban typba 

K ewt aore). The can wftfaDtn eoeca were retarded ae djvnnct frem tiutaUffim'tiU 
tmti) Lrnrnnr m md S^rooa 0^*36) dcmanaimcd the eeaentkl hk o tlry of the two 
dbeaaee. Their ea p knat a x i of the freiiucin ^leenee of the lUo leafau wn ai fetkrwi 
( ) HcaUng may taka ptaee bafara tha patxnt ccewa uoder laedKal obaerrenon. 
Thb explKtatlon k eepeckby featfike in new of ifaa ranabk Incntaonn period of the 
daeaaa ; tha rarkble local rt to tnaect Mtea in ddjcfent IndlrUiiab nd the 

rarkbU acowtmty of tha ikm. They usvrn (hat the dafb-ek^Med TaoiS aeariaf 
few doebca hea feat tearitfre cfaa chan dw Fompean who k babtfuaSy fuBf 
drevwd. 

(k) The beaflnt lerion m ddSoilt to dctrrt In dark-eUnned Atktka, abboui'i 
the ddSerena {a toefefencB of the primary kakai b ara ten the two poop* I* *** 
enrkely expfatnad in thJa way 

( ) E xpe c m PtaHy krtEadecmal |n|eerioe of riroa exutr* tool p«puk faUmttd 
be aoret ■jb cirfvnat fei^a ato aaiiaedootocalfeefeaifVmATOriaf^ 1F3 > Lrwm 
V m «wd Satqok, I8WV The theory B that mhe B natun may mieet rfekrTtriat 
Btr^enEBOr or fobaraineataly depenebnf poadUy on the knfth of tha prahoacw. 
I the fiHXner ore tha tool feafen may anw t la the latrer lhart wouU ba no tfan 
leaBTL 


On thi»ae luaea it u aot dLSicuh to oq^Uio the vrlde rariatioo in Incidence 
cf kical lenoM in report* by dtffpcnl writer*. (Kuix 1915 IH per cent. 
LrttTirwArTT and Satoo*, 1940 5 per ceni. Aonas iiui Evan*, 1946, 78 per 
cent SlNcn 1945 40 per cent) 


TTu RmM of MUt Typkus 

The r«*b fa •een moat commonlj u>d in moat itrikiaj form in Furopeao* •' 
It* e*rlle« on the fourth or fifth diy of the Dlnta* but may appear at a later atije. 
It commeticei on the chest or abdooicn. aprcadnig thence to the Deck, face 
tod Icmb*. It u most prooottneed on ib# trunk and •otnctinie* the face ri 
unaffected. At fiat t coraot* of macule* often imaiJ m me, mcrcaunf in »«c 
and mnnber till they are wideapread, ginn^ a cocttled appearance. 
true first oo the abdomen they may eaaily reiemblc the ro*e apt** of 
bet thetr «ub*cqucni ipread to the face and neck roar came itBpicjon* of 
Ttnctlla or nnoia a Teacidar rtage nerer appcaa in typhia. Mhen wide 
tprtad, the mh may take a ranety of fomu, ccmatint cf Urge and tmafl 
macule* and papule* or a diffuse eJTtbema with auper added macule* *t“ 



P H A WXIXCOX 


179 


papules The abdomen, chest, back, forehead and cheeks, neck, and limbs 
are affected, the palms and soles are unaffected In Indians with moderately 
dark skins the rash resembles that of Europeans In black-skinned Indians 
and Africans, the rash is less commonly visible, is probably of less intensity, 
and must be looked for carefully Often it takes the form of a diffuse erythema 
only The skin appears to be puffy and “ swollen,” the hair follicles are 
swollen and the glossy appearance of the healthy skm is absent The skm feels 
hot and dry, sweating being absent or minimal 

The rash reaches its maximum intensity within a few days and gradually 
fades, leavmg some browmsh discoloration The fadmg is succeeded by 
peeling , this is an important sign in dark-skinned subjects, in whom it is easily 
detected In several askaris peeling of the skm and back has been the only evi- 
dence that the rash had been present, the rash previously not bemg noticeable 
It should be carefully searched for during the second and third weeks m all 
case 

Faaal Appearance — ^The characteristic appearance of the face as “ bloated 
or puffy ” has been noted by several writers notably Megaw (1945) Flushing 
is noticeably present m European cases, and oedema of the eyelids is usual 
Cyanosis is an indication of severe cardiovascular involvement and is commonly 
present in severe cases Circumcomeal injection and oedema of the conjunc- 
tivae are also stnkmg features 

Blood 

In 25 consecutive cases in which leucocytes were counted, the 
average total leucocyte count was 6,450 white blood cells per c mm The 
maximum reading was 10,000 white cells in a case with broncho-pneumoma 
On the whole, the leucocytes tend to be reduced m uncomplicated typhus and 
increased m number in the presence of septic complications Differential counts 
show no unusual features These findings are m agreement with most authors 

Malarial parasites in thick films were found m 63 cases, M T 45 (10 per 
cent ), B T 18 (4 per cent ) 

Spleen 

The spleen was palpable m 60 per cent of the cases but the size was never 
very great except in certain Afncan and Indian subjects m which previous 
malanal attacks had caused the spleen to be enlarged and firm In these cases 
further enlargement occurred durmg the course of the fever 

Lymphadenopathy 

Is so constant a feature as to be almost characteristic and was 
present in 90 per cent, of all the cases by the end of the first week The glands 
are most noticeably palpable m the postenor tnangles of the neck, but some 
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eolirgoncnt of gland* la the aiiD*e and groin U tmnj md the cpitroctlem cm 

tmnlJy be eatOy fch. In a few ctie* aD the cerncal gland* were greatly cnItiEed, 

mchiding the •nb-meittal and aub-nmaiarT group*, ginnp * bdl necked 
appearance. In thcae cate* conaidernble pam and dacocifort In the neck and 
pain on aw^lowing U coenplaiDcd of Enl a rge m ent of potterior cemcal glands 
may be a can»c of the ocdp»taI pain whfch b occaaioailly attodajed with neck 
ngKfity 

Before gcncralired enlargement occura, the gUnda draining the region of 
the pnmary tore are often enlarged they aft pamful and tender and ab*cei* 
focmatlon may 

Dvrttim of Fer^ 

TT» average duration of ferer waa I7 2 dayi In 400 caaca of anccmplicatcd 
typhoa. The duration of the ferer 1* prolonged tn the pretence of compltcatiMB 
•uch a* broncbo-pneunionia, pleura] effudocn, aktceoca, tbromboM and bed 
•ore* 

Subadnct of fmr wn uaually by lyab. In rii cate* the fever terminated 
by erma. In thcae caaes there U a nak of tudden coilapae at thia period and 
death may occur (KLKtw I945)k In tlte preaent amca there were four tuch 
c aa ea, m two of whidi death occurred. 

TV ITnl F tu AaMav 

la til* fint 100 «aaa* Id ablci) the Mnaa wa* teatrd tcvm^FrtmiOXV^ thm were 
63 caaea fa whirfi oca gredat doe of 1 l£S or Ufher The ^ nraiin 

can owfuded tboae b w hkJi d t* am u «a* not ai aO in deuht eo drml anund* ta 
ioceb aa «*cham* no. B ocbm topical mh. wad in five oort dath oceiarred. 

Fram dm H mar be inferred diet dngte WeQ Pcln rtacdacL wnieu pouth ar 
Htreofl 1Z3 ortibner m of liitie diafiMetK rahir TU* tot simt oe repealed tweeUy 
kitemii for eereT*] veeki to drCect ftwnf titio which b oi tpedal dpvifleence (^UOAW 
1045) In the cmnnottcncei in « bkh do* eerie* of OM* waa treated k> forward boapital,. 
crvttatkn of oB* waa nperatrre m aS caeca a* tone aa the patema cooditm p etn uttol i 
tlHt b to aa7 ei aooa ■* the febrOe period bad aided and the foieri] conditi^ tfaowca 
•icoa of ht^HTwroeot. It wn Jintl T aapca a i bla to feOow Tta patreoU and to record 
aerial ^eil Frim reacdotw eecep* m aaveni caaea. Tb# atwjdaid trtra f 1 IM a* wf- 
ceaied by LewrBWAni for eki^Je teat, b one* where rim i ral fcaau ta were ttroofly hk 
rettne, waa ^--. ^ ptrd aa pocItTre For tfacaa iraaoc* the Weil F fax rtacfaoo in tb* Imphal 
am wa* of rcry Uinited ahw in tfaa araemstaoer* cf the campuirD became it wn foind, 
gmly that the rcKOon waa eoramcnlr oefatn beAwe the 12lh day of dbeaac acccaidly 
that the dtre of aCCiutautKai ae*t>eCD>e* Bcreaaed laie ed the cxairae of tb* caM cod accoe 
tanea m ccOTa k ac cn ca For e a ct npi e caio under tb* cart of cooeber phytkian wei 
abown to tb* wnecr wSett aenaJ weekly Wdl Felix rtactfcn* drenjtbom the lllnea* wet* 
iwsxQve but 1 1,500 Utta ■^tnt^wteB oecurrtd ki the fifth week fm the onaet. In 
dm aetje* the rrfTmwwn aodutBatm trtra twcordad wm 1 Jl,*^ OTK. oo tb* Jtib 
day harii^ beta 1 l-W « tb* omthday TU* eaa* Oliwtratea the reat chante fa titr* 
wibdi may occor B copipan prely abort period. 

Study of the efl Fehx reauJu reveal* that the tiUt of agglutination bear* 
DO rdatKin to the acrerity of the infection. Sererdy ID patrenta and fatal caaea 
arc found in which the reactiOQ la cnlircly ntgatlTe. 
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CW&mxkr Sytttm. 

OmUonacultf max*, feata ^ _ 

•obacut* 
uliajuu)** „ 
PcttttiUliii QjuiUBurtaa crutt^) „ 

Vcnooa lltrccnbaaes (sm sxSuy (km ieofortl) 


3 fiOTOta Sftttm. 

Cwcbral tmxn.U totaltntd bf rrwn» codTtilikn* 
iacoulucDce nsuM, nmiocHniui „ „ 

D«afbeM ^ „ 

* Hmtm0rTi>^ 

Ep it t wh „ _ 

Purport 

S. GmmZ. 

CoocuTTwu oalcra ht.T _ „ 

* B.T 

Ptrathb (oD* ptiutkl abaeaw) 



H y p f pnw (eKROKial) 


4 oar*. 
15 CUM. 


CUM. 
9 COM. 

3 fim. 


noociAi. 

The disene a tfCo cB p s Ji ed bj nuried orcjbtm and nstinf wfakb is 
tooa f aueviieJ by pnloof^ rest sad sstufsciwy cLmag la w case ia tba 
series was recentioa in bosphsi for loDgcr ihsn 2 awcths pooible. tad the msjenty 
were eracusied ss etrly a ssfety pcnutted. For this reason i foUovHip of 
r-m^ wn ox, la the arctmatMoce* prertSiag, pamibie. Ptttatts durint 
canrslescence qidddy regatoed weight sod str en g th, thoogfa utchycsrdiA and 
dyspnoea on «^on were Qottcesblo for s penod. Lcrm (IMS), in Us surrey 
of 118 coQTiIesceQti, found 49 in «hm the effort syndiotnc wu presenL 
Id DO <'Mi- were sbaomul pbjaicil sigQS or dectrocardlograpUc changes found. 
Similar absence of aboortiul signs of carcfiac in Tofr em cni wu noted by Bmtr 
ei si. (1945) bi nm^i cues durmg the uai rs c of the fever and m 21 coo- 
TilcsccnU. These snlhars strew the point that suggestfoo of heart dcsease 
may male bannful impretstons on the minds of coDnlcsceata. One rcatoe 
for this IS that, among European troops io Bunna, for example, typhus acqmred 
a repotalKKi for rti Ugh mortality supposedly due to heart ftflore. Sofferoi 
aware of the nature of the conditioo were often appr ehenttre both durmg the 
course of the disease and in eocTmlcaccDcc. 


swnaiJTT 

Table FV iDostratei the rariatton in mortality rates experienced by vanoca 
authors. Study of the reports in (Efferent outbreaks In the campaign m the Far 
p— t mdicatea that there wu great Tanatum in the cuainittioces in whtefa the 
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(It'ca'c wt: ircitnl nntl m ihc condition of the troops it the time of expo ore 
1 or cx''in]'lc W it i u''s r.' «/ m thrir ■'■tmh ol (y2/i i. i^r'' in \cu Gnmn, 

considered ihii the fntilns rite uis profoiindU influenced In loucrcd resntmec 
from hardship, imhrn nnd discntcn 

I he ci'o dcrcrilicd in thi<^ piper were nmonp troops cntjnjjcd injnnplc 
uarfarc under •‘cxtrc conditions of Inrdsliip, sometimes imdcqtiate ntinns, 
limited rlccp, t\po urc to r,im nnd ncreoiis tension In iddition, their (oiirntt 
to hospital thouqh pcrlnp'' not more than »10 to miles, often occupied 2 
dies traicllini; on account of the poor conditions of the roads in the monsoon 
Ncacrthclcrs, n is clear that c\cn in static eonditions, the falahts rate \ tries 
wadch lor example, the figures recorded In lylWTiiUAlTr (19}f)) and others 
differ %\idcl} from tho e of the Ccjlon epidemic (1914) 1 Aitti i \ (194S) states 

I he monahts rate is found to \arj considcrahl) in diircrcnl areas from 0 to 
30 per cent , and this appears to he due to \anation m \irulcncc in tlie strain of 
riclettsia rather than to sariable dosage" 'Hie same mcw was expressed b\ 
KiTAsiiifiA and Mmajima (1918), uho noted great \ariation m fatahts rate' 
according to district 
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For mtjotom tnd menttl cxerteocnt morphine miy be pren wrth 
benefil prorided the polmontty conditioa b good, but pmlxkbjde b the 
n/ett and mott awful drug to employ 

WTieo the aymptoau and ngna point to Inrolrement of the hmgt, 
•ymptomallc treatment oo the ume Eoca aa for paeamonia u called for except 
that sulpbcmamidc drop thoold be iToided. The latter ahould only be eraplojed 
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when there u erjdcnce from eumlnation of the eputiim of Kcaidary infecdoo 
of the lung* by pyogentc o r g an g m a. Theaednagt, apart from the rgk of caodug 
renal compIlcatiQrg, irtreaae the degree of toxaemia. Table \ ibowa the effect 
of aulphathiaiole m ctaea of typhua whh pdmoniry aigna. In four area tije 
temperature fcD by b«» "fter lU uac. but in no caae »« it certain that ^ 
waa not due t the natixral couiac of the fertr rather than to the effect of the 
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drug la 14 cases the drug had no beneficial effect and in two of these cases 
the drug was ivithdrawn oiving to increase in the signs of toxaemia Agress 
and Evans (1946) also reported that sulphathiazole admmistration added to the 
discomfort of the patients 

Pe 7 iiCT//m —Klein (1945) and Blake et al (1945) found that penicillin 
had no effect on the course of the illness, as would be expected on theoretical 
grounds Smiilar findings were apparent m the few cases in which it was 
possible to try its use m Burma 

Prophylaxis with Vaccine 

Field and laboratory experience with vaccme m the control of epidemic 
typhus showed that immunization in the Mediterranean area effected a lessemng 
m the seventy and a reduction m mortality, while there was evidence that, 
although anti-hce measures were employed concurrently, the mcidence of the 
disease was lowered 

Efforts to employ vaccine in the control of mite typhus in S E A C were 
too late to be brought into action before the end of hostihties Wotk was 
started at the National Institute for Medical Research, London, culmmatmg in 
the production of cotton-rat lung vaccme capable of protectmg laboratory 
animals (Fulton and Joynes, 1945 , Bucklanp et al , 1945) It arrived in 
Burma in small amounts only, in July, 1945, at a time when the disease, though 
present, was dechmng m inadence, and was not nearly so prevalent as m 1944 
at the same time of year Moreover, the capture of Rangoon in May, 1945, 
was soon followed by sudden cessation of hostilities over large areas of Burma, 
units were on the move, many bemg destmed to proceed to Malaya, resulting 
in delay and difficulty m carrymg out controlled tests 

Conclusions 

The clmical features of the disease in the present study indicate that the 
malady popularly known as scrub typhus, is chmcally identical with tsutsuga- 
mushi fever of Japan and the Far East It is considered that mite typhus is the 
most suitable designation 

The disease is known to have been endemic m India, Assam and Burma 
since 1935, but cases were so few that httle interest was attached to the disease 
In the early part of the recent war m the Far East the mcidence increased 
greatly over scattered areas, and captured documents show that the Japanese 
forces were affected, probably fairly severely The incidence m our troops 
in Burma rose m 1943 and 1944, reachmg a climax in the summer and autumn 
of 1944, after the siege of Imphal This outbreak is beheved to be the largest 
recorded in history in one area The retreat and defeat of the Japanese Army 
in 1944 in Burma \vas brought about by the success of our forces consisting of 
Indian, African and British troops, who were exposed to infected " scrub ” 
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«nn^ on »a esOemely wide acile. The oeajrrajco of tbc £ie»« oe uadi 
1 greit KaJe ww one of the out winding medial featuret of the Ftr Eewem 
wtr tnd ooc of the mott Impoetiut proHemt coocemlaj the mflhiry media] 
orguuxmoiL 

The pathology u almoat xlentlanj the tanhc as that of hnae beroc 
(epidermc) typhw, ahhough the qndanWogy ta eimrdT different. It u, tlKft- 
fore, to be expected that the dlniatl fcxtures of the two cmditjoai are doady 
•imilar Study of ctaet ahowa thb to be the cue. Tbla atody reretls that there 
U no mmtbl difference b etweq t the dinkal featurca In Bntbh, I&ifixa and 
African aohyecta, although the cmaneoaa mimfeatationa vary accorcCag to the 
degree of pigmentation of the akfai In each IndiTiduAl patient. 

There b abo ahght rtrbrioa In the mortality rate probably doe ts the 
variation m the degree of oatoral fanmunlty 

The \\c£l Febx reaction waa employed in diagnoao, but m the £&Qh 
ctrcumWancea of the campaign It wit found ibt clinical dacnoca via 
rd ati T cl y easy pracdcil and aafe. 

At pf ta e n t there b no apeohe tr e ati Trent for the doeiae. titboogfa hope b 
estcTtaiocd that the uae of dniga of the pan-amJr> 0 ''hcnxcdc add group in the 
early ftaget wQl meet whh aocceta. The tame hope b hdd imfa regard to the 
eai{rfeyTDeot of Tacooe in prophykxb. 

There b no endenee that either pesfallln or wlphonamldea hare any 
effect on the cmrae of the dbeaae though benefit oecurt in polmonary com- 
plkaoooa doe to aecondary infeexfam by pyogenic or gania na. Sulpbonxoudea 
abould, in general be ardded beauae they increaae the degree of taxaemla 
and may onae renal and other comphextiona. 


SoaniAar 

1 The recognition of mite typhua ferer in India, Amm and Durmx in 
r iH’itif yexra u dbcooed. Ita low endenuotj’ before tbc recent war againat 
Japan waa aoch that tmtil after I930it «aa unrecognaed. The great importance 
played by the doeaae us the Burma campaign » dcacribed. 

2. The dimcal findmga In -193 caaea aeea in Aaann and Burma from IWf 

to 1W6 are diacuaaed and compared with thoae of other authom. Tbc majonty 
of caaea were in EaW Afncan troopa. The tbaeaae u d a uc ally identical with 
Uotaogamuahi ferer ai aecn througboot tbC Far East tnd faj Japan. There la 
no difference in the feWurta of the dbcaae as aeeo in Eaat African 

loditn and Bntiah aabjecta. 

3. The \\ cD Fda reaction is often of no nine n dagnona, ai agjiulina- 
tton it a diagnoWK thre is rarely found before the 12th day and frequen^ 
ma y not be obtained until the patient is cooraJeacent CIicucsJ diagnosb in the 
aeoond aretk or earlier ta oauaHy easy 
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4 The clinical findings and macroscopic findings at postmortem show 
that the disease is clinically closely similar to louse-borne epidemic typhus, 
though epidemiologically they are so different 

5 There was no specific treatment for the disease though hope is now 
entertained that the use of drugs of the para-ammo-benzoic acid group will be 
highly beneficial 
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A FAIAl. CASE OF CIIfE«AUtI0 AXOOIASIS 


he wu treited for makri* End dyscntefj He filled to 
4 p m. oo 9th Mnrh. An lutopiy was pefonaed at 9 a-rn r^-rt day 


Pomiormi Eiamixatiox 

The bodr wsrtad, tbe eot^Jua ui fx «vie nHov 

Tb« Ktruc* of til* kid* fPig 1) •!««««! ■ «i«fad7’ drpmcd »*, 5 an. y 3 oB_ 
tH tba Uter»] op^t oJ ri»m pcmt(^<ocdf4taI rvsHn. Tl* pk-andnaid ow h wtt 
ba«Q£iiib«tic, tad thm ako cwdjfc« rrwf^iw, For ■ota* dotancc aroi^ tb* 
au h a r a rtBv d fluid w« rtOorah. Tbm w«* ao obriou* mrnfnxttt*. A coraud aectiaa 
»i tha vita ifacmd the hMntorTtMck lesian to peoetnt* dM bnin to depth of 3 3 oa. 
Tfaa cmbral oaau* Iracrtediaaly arauad Am b m oj ihagic am ma brown and ilkhtlr 
•oAtned, that farther oat jwlkrwiah. Tha btain b «t* oadanattm. It wtfcrfa gd 

0^ twtujaa> thowed tn^ «DtiOjr«. and then ma an e ace aa of jaDowiih 
pcrtcardal fluid. Tha bjvi atmred f o n a ufad a ilu p n tha lower bbea pwt parti of the 
uppei lohet the aa waaac* waa deep rad and frit nodular Thaie ware oumanra 
petechiaa b the pieoea. »d te tba aobataoca of tha tmee. The left pfeoral cant; contahwd 
60 ml of nDairiab.^ircwrn fluid, tfaa dgfa* 90 ml. Tha fr *<4wLJ» cn« vi . l «i nodn 

ama acutatF bflat na d . 

'Hm rfiwani ahoamd msMtuui ahaDow okan (Flf Z) htanr wate rounded, tboot 
8 mm. b diameter ochan ware (rrcfalar manj ware oaifla ct u . Tlw floor of tha edem 
waa frrr tha aharpfy abpbf cfclai redor blach, tha edfM wej] defined, not n da ad. T)^ 
ww no {nfla mmitu ry aoaa atouod, appamnlF natinaJ faatTiemDcoaB extaodint to dumr 
adfa of the tdem. 

In tfaa mmtil Artarttae ax aimt dM ratdpofnt, wai an ojerr IS mm. X 10 mm. mih 
tailed, j'eflcwa adgaa and atmicao rcufh. «j«ttaud floor In tba Jtjuaiujt were a are o i 
whha nfidukr tbkhetdnfi b the ceeuexMi dma 5 to fl mo. aercaa. FfTeF paiebn were 
Dot infltfnacL 

Tha krw fatotiw (bowed mrm rmsded okm, the brvnt imuubu IS mm. 
% 11 mou, me waaOeat 10 wn. y 10 cbbtl Thair teficral i^aennce ww ibuiaT to (hat 
to tbe -«*n bmte ne art a p t (bat the hamd^p edfea were daap red b cobor (F«. 9) 
Tha ora rt r mt leroaa wai not affected. Tfaa wreo okm were dktnhciad tbeir b tha 
. fi l m «hd atal txanatroa oolwv The btervento* uoxBrn (bowed no lien 

of toftwDtnatm. Tlw dbtal part of the lai«a mt aa tb e todudbf tha uTmtii atm and 
rtttxwi, wat qufta diSireot m appa ar aoce. The mucoaa wea ddhnaly bflamad and dark 
r^ ml them woe nJcT Irrcffukr aapatfleal ulcaia cneared wuh rtOow ifaxith. Tha 
aattwa wai b^cted. Tfab atrefclr bflacivd arra, fa taip iet ed a* fa dJ atfag bacmaTir 
d7eentcT7 to pnln t 9 on. frooi tha anoa. 

LympM rrrfrT to da meaentarT and b both bfiibal mb oa «era tnkiped and 


j rfribta 


Tba ptriftmd oetrry contained 950 mL of )wD£rwbl>.hrowii flxud. 

Tlw Biw (1,990 rmnwa) wet aoft. ranrmkaa, btown. It cor 
TlMf^U^fwwetfllkd With whha bOe. Tha emetic doctw. 

The ipfrro (270 ftenKnea) ww lathet enlarged, brown oo acctioe and lUghtfy aeft m 
hlatpcgtaan bodka were odIt’ afaghdr ootkeabie do orgaahma weta dateetad b h by 
waaar i or cukuraa. 

Tha iKAwyr (each 190 a rwmnai) were yeOow and toxic, «1 (bowed aiaaa of pamdetil 
tollwmiation mo^b tlwijten of ladial hnea fa tha cortax. Tt^tenal pafra t wart not 
tfyWwnM Tlw- la^rwiWi. tartar and pmertat appaared normd. Tbara wara ectbjtrrwai 
to the.tQ}ioata ii tba t rmm } bladdar 


farrounicAi. Kuru 

SprWrrp^ from the foIIcrwTng tbroea were fixed m 10 per cent, formirn 
iQ botonre ttbne, embedded in pinffin, (tuned with hjcnutoiThn or iron 
iBanxtmyhn, md usuxQy connleritxiaed with mttn , 
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Brain A sulcus is present in the centre of the section The pia mater wthin it is 
dcnsclj infiltrated wth cells, the Rreat majonts of which are neutrophil Icucoej'tes There 
arc areas of haemorrhage, and areas of necrosis In the latter are mans fragments or 

necrosed IcUcocj tes , , j j i 

Amoebae arc scattered copioustj throughout the pia and arc massed in piaires 
especially around arterioles On either side of the sulcus large numbers arc in\ ading the 
cortex (rigs -1 ando) They nreoften utihzingpemascular pathways Some amoebae ly ing 
in the adventitia of arterioles arc very minute — as small as 3/i in diameter Haemorrhage 
and necrosis can rcadilv be understood, for in places arteriolar walls arc disintegrating 
before the amoebic attack, although the muscle of the media is comparativeh resistant 
(rig 6) 

For the most part the amoebae in the brain substance arc exciting no cellular resist- 
ance , they arc simply dissolving the cerebral tissue as they advance Here and there 
a few phagocytes arc making a brave attempt to stem the flood of invasion (Fig 1-1) In 
places where haemorrhage has occuned, the amoebae arc grcedilv ingesting the red cells 
(Fir I'i) , as many as five may be seen in one amoebae (not illustrated) Other amoebae 
contain granules staining more or less dccplv with hacmatoxvlin which probablv are 
fragments of tissue In manv places there an. manv small granules scattered among the 
amoebae which arc no doubt remains of partlv lysed tissue or of disintegrating amoebae 
Small tntestinr (tilcer) Ulceration has destroyed the mucosa and exposed the sub- 
mucosa The immediate floor of the ulcer consists of necrotic matcnal, and beneath 
this IS n laver of inflammatorv tissue reaching to, and in places penetrating, the tunica 
mutciilani The fnimcvvxirk of this tissue is provaded by the sturdier tissue elements 
which have resisted inflammatorv destruction, this is filled out wnth inflammatory cells, 
mostly neutrophil leucocytes, manv of them fragmenting Fibroblastic proliferation is 
present in onlv a few places Throughout the inflammatorv tissue are multitudes of 
amoebae (I ig 7) A broad band of them, up to 30 deep, underlies most of the ulcer just 
beneath its floor, elsewhere they lie scatter^ or in small groups , occasional individuals 
have penetrated the musculans or adventured far out in the submucosa beneath the normal 
mucosa Amoebae, together with leucoevtes, are within the lumma of some venules 
(Fig 7) and Ivmphatics The thicker walls of arterioles have enabled them better to 
withstand invasion, though some arc necrosed 

Small intestine Inodiilar thickening) The section shows this also to be a site of 
amoebic invasion Shallow ulceration has destroved the mucosa, and m the submucosa 
beneath is an inflammatorv mass, through and beyond which numerous amoebae arc 
scattered The infiltrating cells arc ncarlv nil neutrophils There is little necrosis of 
tissue, and no fibroblastic reaction The appearance is similar to that of the previous 
section, except that the process is at an earlier stage A lymphatic and a venule containing 
amoebae and inflammatorv cells arc shown in Fig 9 and Fig 17 rcspcctivclv , and groups 
of nmoebsc m Figs IS and 19 

Stomach 1 he section is made through an ulcer, which has destroyed the full thick- 
ness of the mucosi and penetrated die submucosa The histological picture is in general 
similar to that of the small mtcsiinc Amoebae arc scattered throughout the base of the 
ulcer and Ivecomc numerous in places at and bevund the edge of the ulcer, where masses 
of them he among the tubules (Figs 10 and 11) Alans lymphatics contain amoebae, 
togvihcr with pus cells, and walls of venules and arterioles arc being destroved 

Caecum The histological picture ol the caeca! ulcer is again similar Amoebae 
are numerous and he scattered or grouped The titniea miisailanx is being actively 
invaded 

Sigrroid Colon 1 he section includes an area of ulceration whidi has destroved the 
mucosa The ulcer is floored with necrotic tissue cov enng a zone of neutrophil leucocvics 
I he nvljaccnt submucosa is congested and haemorrhagic, and Iightlv infiltrated wuh cells 
whicli include neutrophils Ivmphocvtes and histiocvies , there is some proliferation of 
lihroblasls ^^Ic amount of inflammatorv reaction is not great suggesting a feeble defence 
against the invading orgimsms No amoebae could be found The histological ciamina- 
tion IV in nccorelnnce with the macroscopic diagnosis of badllan dvsenterv 

IfcJcntene Ivm^h roJr The node is intensclv inflamed and there are extensive 
areas of partial or complete neenasis Of the normal Ivmphoid tissue there remain a fesv 
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A FATAL cur OF CtJCDLUJZtO ASOOLUtS 


•onH (mfokr folbcln •nd S«tw aid there diffiae e cArteil ny of trmpbomc*. Srotmta 
kueocTto Abound, m*ny of them £r*(eiaefifed. Hi«kiey»tt ere filW wti fwdw dehm. 

ThrouKhoat the node Are ■aoebw lyfa* Ainjjy or fa mMll rroupc I plm fher 
Are miMd In doM fotmAiloo (FIri. > end 13). The noeb*; conr rf anA y the 
M>d tobe AmAlIergiAtothtn the A CATte r edoa AA uiuUdJ r frcm nyid laiMphferiai ■ > ! 
their cnooUsca more t^htly ttaioed. 

The inflAjrAiiAtMi bai rpreed be yo o d the node. 7^ Aumuodlnx 
b oedemAtoui Asd tlscklx infllUAted rrich fakflarmtscF ee flj -mOAtly neutrophnt— Hiwat 
«Mch be numerouA emoehee. Lcrfe IjmtJMijL rtAAclA neer the node capeoiAm y^dod 
«hh pUA cefl Aod coetAk) enhotbee. 

G^ttric fymf^ Bodr The node «m 1 tnrnuodinc tieKjti aSov Imiim , 
metian wkh necr t e iA end ne uirutdifl tnfl l tmiuu ia in the mAerntArIr onV Ttwrc at* 
Anne of haernoTTfaefe. Amoefane An prneem Aincty And la anMll freupA. I m arte ttvy 
Aie betm ectirely ta twte d by iMdocrten. 

kaf Tbe Aectfao iaehideA an i nfiMa nnet t ny enn 3 "»tl acroeA, in nUch 
the ohrol] ere larxelT filled nrfth oeuotlc ceDular dtbrb. la plecet then Ia riconut 
neutiMitdl mctiao. AhroWr waDa ere t hkkened AA>d nn becuun c cbeeund Cram lToh»- 
mem (n the MemmAton procene. Amoebae an pnacnt, beiof non ntsAcnMA at the 
maiFin of the ana (Flp 8) TTiry an aleo nod taa ble b the adrartitia of Krenl ai[a i Maa , 
fran nbeoce they an bradmc and breahbc up the metfie ( the himina AtiO mraaio blood 
Ebewben bi tbe a ecti oa tbe pukrunaiT tbeoc ahowA patchy (nfianamtam. TArioot 
FToupA of ahreoU conalfticg aenim, red oto^ ctPa, ncooandear aOi, neutronraA, ar 
cnnbmetfcM of aecne of thm S cann e d ■nfirliaa an to be fonnd In the hdla iaiM A te r 
fod. 

Ltfl Img Tbe ae ctio o ibovi oatcby infimsnatjoa tasQar to that deicf feed ki the 
rlfht fang. A m oebee an praam t, fait acemy 

Urrr Then h aotm In :rL'an lo peripoetal fibroua taeue and occaAfaaaBy pcii> 
portal Ir m ph ocyto eM. Some loboka an ntfaer hTTfular fa ifaape and toe The bepafa 
e»Qt are aeptated Cram one another (pcrhepa poetmortxxn chsngeX Scene crDa an 
ouite large and caBta a cakrged or orndtiple nieiev In other oila the audH an 
oetenandag. Tbe cTWplejtn a grstilar Secae crib eteudn nmll fa men aeeeet, 
pnecHBBbly of bGa, Tbm b mireh dark Um i ti . coam pbcment ta the KopOrr crDa, 
Tben AR no mtero-abeecAaeA fa tbe ee etto t, nor an aneabee to be wen. 

.S>lRe The MalpIchlAn bodn an aran whfa no ** retmfaA} mum. Tbe pulp 
tA cor^AUd and afajAra freat InctrtAe of mcleAlad ecfla. ilany ccDa ccaH aiB coATAe 

franulcA of brown pigm e nL Then an «mfl hemeerhefftA, but do nrcrtm* or tbeceiAe*. 

N mtoeboe cauU be fwid. 


LECEND9 TO IUAOTR.\T70NS. 
Flo. L Ked>i p eruAo<icclpttil reiios of bnlfc Kimaiikaair 


A dcAilT 


Fkl _ PwtwnofpoaemAcwaaofAeamacfae>d)edk>*F}l®™*.*“*"«“**'^“ 

Fto. 3. Pordon of mias, iho*BV three ■umfae ofeo^ .... . 

(In F» 3 and 3 tbe pboeoanpha be*« bmo Itwmad t» drfloA the aJearA 
tbe eelean of tbe i p e taneiu berioc faded.) , . . ... _ 

Fra. 4. amaaoe of hnra by aenortee. Nearfy all iha efablA cage an amee^ 

WM* AO be tbe CATthrel tmue wboot. At ehJa efa, pem lofljraenAAWT 

mctKo. Maey — irhaa eeotafa red cafla, erfath in dnome “ - 

faaber aeiMti gtgo cbotre B Fi*. IL > 3*^ 

Fra. i Anotber oan^ ef neain emdoe of faaie by arootfae. 


e diarfy r 


Fn. « 


3*6. 


ri faAB tUa e^e an t lo a befan amoafcto .arty k. Mar t lygee b oomp^^ 

tbe kfl&eer pert aaaefraa red eaflapenfat. Tbe wiD la beaet ■ndad 
tpfaced by »'n-<~ » >e«T T diaaa la mbjch t refre e^ d becueytea aoemi- 


trfmnawec t»Aoa Imndi farae ef ofcw ef naJ letodoe. Tbe P mtn^ h 
r^a (V) SWd witb — txndite m efadi are »rT«J a 
amreste (A) tbe watfa c/ bicb are eetra^ Nwrwaa « 
t—jt apecee. enecj aPy ■» left epper qmdrene. 3^ 
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Left kidney Sections show numerous small abscesses, often confluent Most are 
m the cortex, but many are m the medulla They consist of neutrophils, actively phagocytic 
histiocytes and necrotic cellular debris Lymphocytes abound at the margms In one 
abscess haemorrhage has occurred Nearby tubules contain leucocytic casts Glomeruli 
appear normal, and vascular thromboses are not evident No amoebae could be found in 
spite of a prolonged search In the renal tissue away from the abscesses, the notable features 
are toxic spoihng of the proximal convoluted tubules and the presence of yellow-brown 
homogeneous material in some of the distal convoluted tubules 

The Morphology and Identity of the Causatitc Amoeba 
The presence of amoebae, often m enormous numbers, is the most sigmficant 
feature m the histology of this case These amoebae show the same morphology 
m all the tissues wherem they are found In size, as measured in the stamed 
sections, they vary considerably — the extremes bemg 3/i and 12 X 9/x, and 
the average about 6 to 8/x The average size is about that of the neutrophil 
leucocytes present m the sections (see, for mstance. Figs 7 and 9) 

The cytoplasm is granular or foamy It occasionally includes small vacuoles 
Ingested red blood cells are frequently to be seen, especially in the brain lesion 

LEGENDS TO ILLUSTRATIONS 

Fig 8 A pulmonary alveolus contaming amoebae and inflammatory exudate Three amoebae, 
one of which has a double nudeus, are shown at higher magnification m Fig 20A. 
X 510 

Fig 9 A submucosal lymphatic in the small intestine contairung amoebae and inflammatory 
exudate M musculam mucosae A higher magnification is shown m Fig 20E X 480 
Fio 10 Massmg of amoebae m mucosa of stomach A tubule lies along the lower margm 
X 610 

Fig 11 Massing of amoebae m mucosa of stomach A tubule is seen on the left and a branching 
arteriole on the right, x 760 

Fig 12 Periartenolar massmg of small amoebae m a mesenteric Ij-mph node Many amoebae 
in this field measure only 3 or m diameter X 600 
Fig 13 A group of small amoebae in a mesenteric lymph node The small size is ascribed to 
rapid multiphcation Several amoebae contain two nuclei and one, mdicated by an 
arrow, a red cell X 1,040 

Fig 14 Attempted phagocytosis of amoebae in bram Five amoebae have each become encircled 
by phagocytes, probably cerebral histiocytes X 820 
Fig 16 Active mgestion of red blood cells by amoebae m bram The arrow s pomt to ingested 
red cells Free red cells are shown at R x 820 
Fig 16 A group of amoebae m the bram A nerve cell is shown at N x 820 
Fig 17 A submucous venule contammg amoebae m the small mtestme near a nodule The 
readmess of amoebae to enter venules and lymphatics explams their widespread dissemma- 
tion X 480 

Figs. 18 and 19 Submucosal groups of amoebae of varymg sizes in a nodule m the small mtestme 
The largest amoeba measures about 11 x Ofu X 1,040 
Fig 20 A composite picture to illustrate various nudear appearances The characteristic large 
karyosome is shown, separated by a dear zone from a dehcate nuclear membrane On 
the left are two examples of double nudei, A from lung, B frnm small mtestme The 
kidney-shaped karyosome m C (from sm^ mtestme) and the hour-glass shape m D 
(from braml are probably dividmg forms The two amoebae on the right are probablv 
somewhat degenerate , m E (from small mtestme) the dear zone has become obscured 
and m F (from stomach) the nudear ring is unevenly stamed X 1,700. except D which is 
X 1,600 

(The sections from which photomicrographs were taken, except Fig 21, were fixed m 
formol-salme, stamed with Ehrlich's haematoxjlm or iron haematoxjhn, and usually 
counterstamed with eosm ) 

Fig 21 Entamoeba htstolyUca from a fetal case of intcstmal amoebiasis, for comparison Zenker 
fixation, H S. E. x 1,700 




A FATAI. CA1£ OF CBCESAUZO AHOOVtSO 

(Fig 15). Some tmoebae contmn imiD rtumd hacnutoryphU botCei. No 
de*r ectopkimic byer oboerred. 

Tbe nodcin mearire* uwally aboot 2 to 2 5^ acroa*. It ccn*i*t> cf a 
Urge, eentnl apbcrica] karyoaorttc, aarroanded by a dear aorie, wtkh b In 
turn enarded by a ddaatc nudear raembrane (Fig 20). Tbe karyowroe 
stahu deeply with Ebrbcfaa acid haemUnrybo, a«J atill more dutmetly anlb 
iron haematorybo. Ita diam et e r la naually aboot tbe occaawnal much 
Urger forma may perbapi be predm ai opal of degenerate. Sometfanea tbe 
fcaiyoacmc b indent^ (Rg 20 C, D) tbn may rt prcaco t a atage In dmtlon. 
Occasional araodae contained two mtdd (Ftg 20 A, B) — cridence of tbor 
rapid muhlpficatKKi. 

N 0 forma reaembbog cyxu were recognUtd. 

Tbe problem wtoefa Immediately arUea concema tbe identity of tbe amoeba 
nhich baa cauaed aucb widespread ktiooa. Tbe only amoeba known to Inrade 
bnman tmue b EMUmotit ktrtafytuM. ^ct tbe Qud^ s truc t m e of tbe present 
organism u quite different from that charactcrbtjc of tbe g en ns En/imoria 
a definite nudear membrane, on the inner soiface of which tbe bulk 
of tbe chromatin of the nodeus b dbtribnted In the form of granola 
a cocnparativdy small karyoaome (WEtTCCt, 1926) On tbe other band, tbe 
Urge centxil, ^hcrkal kar y o a om e and delicate fiodear membrane are Gke 
tboae of Iod4amothii, Tbe atxe of tfao tropbemtea— 3 to 12^ with id a iera g e 
of 6 to 8^ in uiKM a eet i o ni ' U lUo condatmt with that reported for 7 Mt 
tdda b faecal anieara— ^ to 20/s aaoally 9 to )3^ (Werrox, 1926). (It d 
regretted that oo adequate mm-hMti nfi of the faeces was made and tint tben 
b not available tbe addhktnil mfomutioo that would have a ccru ed from a 
study of cyata.) 

In Ha bebanour in tbe tUsuea, bowerer il rcacmbla E iirtafytarc. It b 
aettrdy Inradvc In fact, tbe d i atr ib tit ioc of leswns would be onusually 
extenaire, even for E hiiafyttcm. Htftolylic ictloo b srelJ demoostrated in the 
brem aectiooa, and here i^ ebewberc red edb arc being Ingested. In tbe 
intatlnal olccra (ta snth E kutoiytiem) amoebae are to be found moat frequently 
just beyond tbe area of reaction. AJtbougb there » much Icudicytic 

bifiltratloo m most tiasua in tbe preaem ease — a feature not characteristic rf 
— ifik cosy wen be due to aeeoodary tnf tctio ti. 

After ynraminTn g mitcnal from this case, pr C. ^L Mcfrox was good 
coougb to comment as foUowa — 

” I tKint jt can snth safety be cood ude d that tbe amoeba b atX E. 
Jhstefytica. There are two amoebae which hare some resembUfiCe 

to tbe one yon base found. I refer to free forms of En t hS m^x Maa ai^ 
lodamoth* AgftrAfe Both have centra lly pUced karycaocKi, but tbst of 
£. tj not omfonnly rounded. It d ifistjnctly polymorphic, and I 

do not thinW that tbb feature srould not be shown by ao many amoeb« 
as occur in tbe aectiooa. If sre eadude £ naaa as I think we are beond 
to do. sre are left sntb I bOtidtSi the reaembUnce to abicb b reaDy my 
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Close Dr Hoare and I have compared free forms of tks amoeba as seen 
m iron-haematoxylin stained faecal films with simitoly 
which were cut from the blocks you sent, and we both agree that the simi- 
lanty amounts almost, if not entirely, to complete identity 

“ If this conclusion is not correct, then one will have to assume that 
your amoeba is quite new This would hardly seem justifiable as we have 
no knowledge of the presence of such a new amoeba in the mtestme ot 
your case If the I butschlu view is accepted, then it has to be admitted 
that the invasion which has occurred is unique for there is as far as I am 
aware no previous record of this amoebae invading the tissues 

“ It might be urged that this is an instance of postmortem or immediate 
antemortem invasion, but the infection is so widespread in the body. 


and the number of amoebae so great, that some considerable time must 
have been occupied in the extensive multiplication which has taken place 
in the tissues after invasion had occurred 

“ To sum up, therefore, it seems that the most reasonable conclusion 
IS that the case is an instance of unusual invasion of the various organs 
by an amoeba, presumably one from the intestine, and that structurally 
this amoeba bears the closest resemblance to free forms of lodamoeha 
butschlu ” 

The hitherto non-pathogenic record of I biitschhi is indeed an objection 
to a suggestion that it may have been responsible for generalized infection 
Yet one remembers that in a proportion (which is variously estimated by 
different observers) of patients harbouring E histolytica m the mtestme, there 
IS no apparent invasion of tissues On this. Strong (1942) comments 


“ Whether or not E histolytica will produce intestinal lesions m an individual 
IS probably dependent to some extent upon the environment which the protozoa 
find m the intestine The hydrogen ion concentration of the mtestmal contents 
and bacterial flora, the previous existence of intestinal lesions, the resistance of the 
host, and possibly the presence of specific or non-specific substances m the blood 
are all factors which may influence at different times the pathogenic action of the 
amoebae ” 


Nauss and Rappaport (1940) demonstrated that imtation of the mtestme 
bv croton oil or certain bactena aided penetration by E histolytica of the colonic 
mucosa m cats A further factor to be considered is that different strains may 
differ m their pathogenicity ^ 

By analogy mth such vanation in the behaviour of E histolytica it is 
concemble that a set of circumstances might arise which would enable / but- 
schln ordinarily not pathogemc, to invade tissues Of the influencine factors 
mentioned above, an intestinal lesion (dysentery) was present m thic 
™d „ ,.Uy that ,hc hosfa rLianael.™ JiaXS ’ 

1 have not been able to find any reference m the litershirp rr. i-n u 
ptosis of red blood cells by / butschlu There is, however ' ^ 

for a non-pathogenic amoeba doing so Dobell (19361 for P'^ecedent 

that some strains of Entamoeba co/i mndly mglTred bwt,,^ 
confirmed bj Tvzzer and Geiman (1938) ^ ^ ^ ^ observation 



N FATAl. CASE OF CEXOtAIUED AJfOCBtAStS 


On the whole h •eemi morr Ekdjr u tQgje*led by Wextox tb« the 
ciu*ati\-e imoeb* m iht» c»»e b I UlscMIii thin that k b m eodrelj’ aew 
human pathogen. 

Daemnox 

There •eema no f eaton to doubt that tha repreaented primarily an 
Infection of the loteatjoal tract fitim which the amoebae apretd to the other 
organa affected. 

The invaaron of veaaeb— artertolce, TtnuJea and lymphatic*— In the Tanooi 
lesiona readily cxfdami the widcaprcad metaataaes a* well aa the treai of 
necroau and baenorrhage. An mtereaung obterration wi* the I'n of 
amoebae around artcrvjle*, which wa* eapecially notewortl^ m the •eettera of 
brain, right lireg and meaentcnc and gastnc lymph node*. 

It n ctmoua that the hrer tbenred no apparent endmee of amoebtau, 
for with £. kuiolrt*ca it a the moat frcqneat ntc of raetaatitK hifectkcL 
Inraaion of intextmal renulea wat obaerred (Figi. 7 and 17) and by thn route 
many amoebae muat hne reached the hrer 

The muhipk tmadne okoation of the ftomach caiii for comment It h 
generally accepted that amoebic Infeetioo » aprtad by ingtatwn of cyau, any 
Bwallowed tropbozortes bang deatroytd by the gutrk aecmion. In ibn cate 
It t* nggeated that the number of amoeboe hi the patient a atoeli was hrje, 
that the sanitary conditana under which he was hnog before capture were 
primhive and ha general reastaoce was low beciuae of aalarh, dyaewery 
and milnutnuea, that hr* gastnc secretion faOed, and that the crxnbuatioQ 
of these condmons permined numcroua tropbosoitea to be [ngeated and to 
mrade the gastnc mucosa. 

SUhDIAR\ 

A Japanese soldier aged 22, captured in New Guinea, died 7 weeha bier 
from gaKraCred cmoebbaia. 

There were amoebic olcers in stomach, small Intestine caecum, aa ce o Jrt u 
and tra nstcf se colon, as well as metastatic amoebK foci in gastric and ocaentenc 
lymph nodes, both Itmga and the brain. 

The causative amoeba was either /pdaaterf* UbMu or ooc dowtr 
reaembring it 

REFERENXIS 
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REMARKS OF WEI^COME TO THE 
ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE* 
WASHINGTON, D C , 14th MAY, 1948 

M E BARNES, m d , 

Professor and Head, Department of Hygiene and Preventive Medicine, College of 
Medicine, State University of lotca, Iowa City, Iowa 


It IS indeed a signal honor to have been asked by the local secretaries of 
North and Central America to address a few words of welcome to the guests 
present on this happy occasion The assignment is made easier both for the 
speaker and the guests by the instructions of Dr A J Walker. According 
to my understanding of his instructions, I am to follow rigidly the three rules 
which were enunciated many years ago for the guidance of speakers 

The first rule is — “ Be sincere ” In this instance it is easy to obey this 
rule because all of you from areas other than North and Central America are 
the invited guests of those resident m the Americas This fact in itself attests 
realistically the sincerity of our welcome Incidentally, of the total membership 
of the Royal Society of Tropical Medicine and Hygiene approximately one in 
seven resides in North and Central Amenca 

But before continuing, I must remind myself and the audience of the 
second rule for speakers, which is— “ Be bnef ” 

Bnefly, then, let me point out that many of those serving as hosts today 
are members also of another soaety, the American Society of Tropical Medicine 
Until Faust’s article (1944), summarizing its history, I had always assumed 

* Made by Dr Barnes at a luncheon party given by U S A Fellows of the Royal 
Society of Tropical Medicine and Hygiene, to Fellows from overseas attending the Fourth 
Congresses of Tropical Medicine and Malaria 
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nsiuoct or ymaxn 


that tbc Ainerican Sodrty wu the younger d the two. The cori uifj b true. 
The ^nwricin Society wu founded In 1903, wheroa the Royil Sodety hid Ki 
beginning* in 1907 I mention tin* to point out cqui n mitteri of coounon 
mterext to both eociede*. 

Fim, Sir Patwoc Max*o’< widdcd ■ powerful Infloence in both orgn- 
itttion*. He ww indoded in the fim l«t of booortry member* elected fay 
the Amerjcm Society in December 1903. HI* influence in the Royil Society 
h well known to ifl. 

Se c oed, both toaetie* were oiganixed In re«poo*e to medical Intcroti of 
an urgent nature. The American Sodety wu organixed In rt ap ooae to the 
urgent Interest In tropical diaeaae* resulting from newly aacumed rc ap o man htie* 
hi the PhiUpptnea and the West liufiea, and the agitation for the coo Bujcti on 
of the Panama Canal, Ahhough Bntain had long faced the problem* of tropical 
mcdidne, nercr wat any empire aiocB the dawn of hisary faced whh >o tenocu 
and cxtaatrophic t problem in public hcahh as wsa bmihrcd in the plague 
ep demic m In£a which in 1907 waa mounting toward iti peak. 

Interest in CropicaJ mnfieme at chat ome rccarcd a vny grext bnpetiB, 
alto from the dtac o Tenes of the role of moaqtfltoe* in the transmissioo of matan* 
tad of ytBow ferer 

To^ we bare jxK emerged firom a worM war In wbeh interest to tropica] 
ditesses has been force d upon u* in ■ and to a degree oerer hefere 

C Lp er>q Ke d. 

In thi* coonectloa, it b pertinent to poiot can rwo poini* of nribng iroport 
tnce which are endeot in thk cong tea* irluch wt are attending. 

One is the extraorcEoary optunlsm and mffiJmer with whkh we face 
tropical dtaeatei today This b in marked codiast to the tituilioQ whkh 
exicted when our Society wa* founded. Four examples may be oUd 

(a) muuUA. 

The p^ien and cfiacuaaloas at thb cougfea s tfisplay an amazing coofickoce 
in our ability to control mahna. Ai Dr Paul Rchsell has remarked, the 
apphcation cf DDT to the eontrol of malana appear* to be tbe greaiest thing 
tfat h*» happened in that fidd wnce the tEaewery of the roio of mosquitoes 
in ha tnmsoiiJwoa. Eren though it may not be applied it all time* with 
efficiency thl* measure can be brou^t within the fioandal reach of the bombiert 
rillagcr In the most malana-ndden area* of the world. This can be said of 
oo other antimaliria measure which has been suggested heretofore. 

(k) DtSE.uci caum> bt PkUbeUm*s. 

The dbeorery that tbe orgsnma* cauaing Oroya ferer and kila **ar 
cDoreyed by Pitlt^omau seemed at tbe &mc to make the control of ihof 
JVnooa] etP U B Unj caooo. 
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trxAJoca or wcxdhz 


In these fnrurti, I hire followed th« first two mka mentioned, nimelj : 
I hxTc been tmeere, md I here been bneC. I now propoee to foUerw the thW 
rule, whkh !• Be •exted.” 


REFERENCES. 

PaostE-C. (1»^) The AsKrtexQ Soisctr d* TiopU hUd>ckw A brief btoenpUed 

thrteb, ifwr J tr*f M»d^ ti 03 

H miu , XtuOTMJ.. k Fiaamit O B (IMS) The csatiol ef phleb wtm n h Ptra 
with DDT /Wi, M 207 

Mon. £»fifT (IMSL Rraru •drcncs* a the mtujent of lepeoejr Trmrt, R. S*e 
tr*p Mmi Hn 41 575 

PDUOCX.J 8 McKftxn. (IMS) Ptat*^ is Hwfe by the me of DDT riooi. 

xd^ 41 sn 

Rdhill, Pacl F Penorw] cmoiwaksrian. 

Rnooe, QnsA K. (IMS) Ualttd eoac^ oa tropical proUemt, Awr J trap. 

U,10] 
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Cln uea U y they prt»«rtcd irmptomi of huwtude and mAaeat «rid 
thawed grott oedema, pallor of the tongue aod mucoaoe, tacbyiardli, ordne 
dHatataon with haemk mormura, and In 12 of the 20 rw* gQ uregolar tinn 
plamed pyrciia up to 101 F The rtaponae to fohe wad was ripd. Sob- 
jaaieely many otet were better on third day Oedema waa redoced 
with remaiiable apeed, bemg complete by the fourteenth day lo all c»ct and 
often earlier Thlt la pntumabtr rdaicd to the miprtr%ed g«ti- of the cartEw: 
rooicle. An intcreituig feature w*a tbo control of Irregular pyrena without any 
additional treatment TTua occorred between the thiitl and fifth dayv Con- 
tinued improvement op to 21 daya after the tenth day of treatment waa noted. 

Only once bare we found treatment to fail and m thu cate there wit a 
megaloblaatK: blood ptetnre wnb bleeding from the gums and peteefatae in the 
tlon. The patient appeared gravely ID on admitaioQ, but titfrived 16 days, 
to that it 11 pottible that larger dotca would have tuccetded. It waa not powibk 
at that time to grre parenteral fohe aad. 

Caaea 1 to 5 had already received Injectioru of crude Ever extract up to 
60 C.C before fobc aad was gfren. 
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ORDINABY ISIEETING 

of the Socictj held at 

Manson House, 2G, Portland Place, London, W , 

on 

Thursday, 21 st October, at 7 30 p nt 

1 HR PatsinrsT, 

Sir Philip MA^soN-BA^R, cmg.uso.fulp 
in the Chair 


PAPERS 


THE EPIDEI^IIOLOGY OF FUNGUS DISEASES 

n\ 

JAMLS 1 DUNCAN 

D„„„ 0/ Mycolm . ./ •”<< ’'W™' 


There „ e marled divergence nf opm.on r^rpr^edlTouS 

d,se»es m the rf med.eal mycology from Br.t.sh 

by the extreme paucity ‘ diseases in the tropical colonics arc rare 

colonial sources, bclicae that fui^ ^ repulsive 

or trivial, while f of contaminating moulds can be culti- 
disordcr of the skin from w^ich a c p .^terest of tropical 

vated, consider medial f 3 diseases of the colonial empire, 

medicine In fact, little is kno%w of attention has been paid to 

whether they be common or rare, b ,nfcctions have been found m 

them By far the larges. J“S.« "> 

countries with subtropical or tempera 
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m»y be ■ttribtrted to tbe better labontorj faciliUct, tie •pemlly truned per 
•onod, and, partanilarij the ereatcr totc«»t taken In fanjiB dxuaaes m tboae 
coantnea. It cannot too itnmgiy be ttrmed that acKne of the more lerkra 
•ytterajc mjTra»e» may elude dof^nosa tmleaa they are woght for vpedaHy 

Titt Di*MATontTro«i». 

Amongat pathogenic fung;i wfaicb are tranamitted more or kaa ifirraJy 
from i r u m a l boat to arumal hovt. the beat example ii the dermatophytes or nog 
worm fungL These fungi hare catablabed tbemselres as parasites oo U* 
kcratinixed tnauet of the tkm and Ha appendages and they hare derdoped a 
high degree of host tpeciaham, loTectiDg chiefly the young of the boat tpeCKL 
There ts a vmaH group of defmalopbytea vlucb are paraakei oq man only 
being tranaimtted from chOd to child and aome of these, Murotpmn 
ni tjtaj a , Ihre in a state of almost perfect parasite host eqailibrium, embmog 
high infccUfily with loir pathogenicity the boat mm aicfing the p ropj gitioo 
of the parasae on to new boats. The paraaiOc aasodatlon bonnef eoma 
to an e^ apoDtaneousIy during •dolcsccnce. 

M tndamzKi, nhiefa was fonnerly found duefly in Sarth<UcsteTn Europe, 
hzt now ertabUsbed rtadf in North Anxnca and m iu appeanna m 

other parts of the world. Rcccot epidemaca of tinea capHit due to M aaJbnn, 
mrolnug some thousands of cases m the Ututed Sutes and hundreds in Bntsa, 
are ittributahle duefly to relxsattOD of the normal pre>w*r measures of Crest 
ntent tnd control and to the migrations of children under war trme condtHo. 
but a factor whicfa may also play a pan u reduced outrUxm wtuch may rosier 
the potential host more sutceptible to mfeoioB and firour the ooiui f ence d 
unusual types of letion, cuch ts tmea orctaata on the glabrous ikin and infeetkn 
of young adoHs by M aadMsn Do*«k, ipwted by NicCzxjccf otsared 

an Increased ausceptibility to epiphytic diseases in pmonert of war on a redoted 
diet, in the hands of the Japanese. 

UimHporasi cm (sya W fetamm) the cotmnoe Uirropono* of dnp 
and g»t«, is s f requent cause of tinea capius snd tmea corpons oo cluldrcfi 
and ocastonally on aduiu. The speoes has a much wider geographical da- 
tribotjoo than Af <irdo«ia but it does not cause large eptdennci. Infectoo, 
in the first mo ncf, a transmitted from cat or dog to child, and tbcreiiieT 
It may be propagated through a IlmHed number of tramfers, probably fo® 
to iii, fr om child to child before the mfcctioo dies out. Ahboogh an sIicb 
parasite, it ts wtD adapted to Hs human host and the lesion on the scalp b osually 
indminguuhable from that caused by U muJtmrn M raaii bowever 

slightly more patbogouc snd leas mfectne for children than Jf and 

the mfection on the scalp responds more readiJv to topical trcatiueott 
the contro l of the diwase is rendered mere difficuh by the existence cf anmu 
boata. Another parasite of animals mbich not infrequently Infects msn b 
TnckofJi)im tbscotda a cause of cattle nngwiwin in many coentnea. Thn 
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';pcc)t>. uhicli bclonp-^ lo S^bou^lua’1 1 Uothnvmcp'-pore pmup of Tn- 
d oph\U<'t, t*- nliJ>o<;t in'-imbh riircvth from the infccuil initml, 

uwalK a dll. lo nnn On nnn tt nn tll-idiptcd ptr\ itr ^lmuln^ lo\\ 
>nfca>\nu nnd unnllv hipli pniltoj^tiuun. ^omt■tIrne- tiiiimr Mippwruur 
Idion-i ffcrion, 'i\coMS or aj^mtnntc folhc»liti<^). which hnm: (he infection lo 
an end In the '^poni'ineovn di^Onri’c of the infected Iniri J nminuMon of tlic 
infection from nnn to nnn i'= prolnbU \cr\ rare Sclccine infcctnitt of a 
hiith order would therefore -^0001 to be chirtetcrriK of the well- uhptcd pirnitc 
while p-uhnpeniciiN •ui(:t:c't< (lie ill idiptcd alien or in o'lier word'i. pntho- 
j;cnicit\ icnde to dtnunnh t; 'rlcetnc infcctnitt iiicret<et 

FncI opi \lnn r'fria^TopIntrs fimin ’-\nomin>) bcl<ini,nnt; to ‘'aboiirunr 
I CiCi hnx-nucroides Rrouji of 7 rir/ o^i/n /';'i te a terv wiilclt di trihiited paro'-itc 
found on rodrn s, hop-re, cai and '•finietiinr on dor, and cattle and it is 
prohahh the commonest “i rul.ophxtim found on man Infection r iisinlh In 
direct transfer from an infecicd animal or hide or Irom spurt x of the parisitic 
Mat;c shed in siahics, cic even the possil»iht\ of rare infections from 1 saprn- 
phtiic provvth of the fungus on si ihic refu c c uiiioi |vc excluded 1 he lesions 
on children and adults nnv he smiplc or ••uppurune In Ilrit iin there i little 
tendenev for funher transmission from man to man hm in warm thnntcs, 
f p , llomlnv and Smi^’apnre, tnithrcals of hod\ nnjpvorm on white troaps hate 
been caused In this species, the itifectiori, ippircntl.. hemt, tr iiismitlcd from 
man to man In extlnnRc of shirt', etc T rn\ta^tiiph\ir\ iiicluchn;' the v ariett 
T inlerdi^itcU, n abo the mo-i frcajuent came of tinea pedis, an infection 
transmitted from man to man 


TIM \ inus 

linen pcchs, also called athletes foot l!om;Von): foot, itc , is caused 
mainlv h\ three species of riiiRV onn fun;;i I ftrlioplnh/i itifiittii;ropIi\trs (svn 
T inltrdii^italr etc) 7 rubnim (s\n 7 puiputtum I pidrrmnpItMou riibnnii, 
etc), and Lpidcrirophyton florcotwn (s\n I rrttris), which arc traiismutccl In 
transfer m scalt,s from the feet of the infected to the intcrchpital clefts, 
cspccialK the fourth cleft, of the feet of others A' 7 inrntit^rnphylrs can 
vegetate on the shmv surface of wet wood, the possihihtv of rare infections In the 
saprophvTic form of this species mav be admitted Conditions which favour the 
transmission of the disease arc the congregation of people in schools, univcrsnic.s 
military camps and barracks, on shipboard and in certain Industrie's, with some 
casj means of transfer of foot infections, such as the use of communil swimming 
and shower baths and the exchange of socLs, gym shoes, towels, etc , aided 
h\ factors which induce a hot and damp state of the feet, such as athletic games, 
physical training, military exercises and coal mining Domestic infections may 
he contracted in tropical bathrooms Indeed, it may he s,aid that the dissemina- 
tion of tinea pedis is aided by the cultixation of hygienic practices 

There IS little doubt that the two xvorld wars Imc played an important 



210 THE mCElUDLOCY OT TtTSCCI DtS£ASIS 

pirt m the tprod of tma ptda m wotern coentne*. The vu thnort 

un noticed before 1914 btit fa the decade foDowmg the fim worid wir ctIen*iTe 
OTtbretk* of athlete a foot o ccmf c d in edncational eatabinhroent* fa the United 
Stiiea and Britain, and alto m athletic chih* and m cmafa 7^ 

ckopipm ndinm, a natirc of the Far Eaat, has for tome jeart p«t been »pfe*Enj 
ofTT the weatern countriet, and the incidence of thit tpeciea on athlete t foot 
ID the United States and cipeciaU/ in Britain, has miokedly tnerened toice 
the recent vrar no doabt by mportatiooi from 8^ j\,C and other Far Eattem 
aartbeatrea. In deciding on the probable tune of fafectfaa, n should be rmem 

bered that tfaea peds may aomethites be dormant or fubdtnica] in ctU er 
tcmpierate cbmites but manifeat haelf aa a aerere and often cnpfJmg (faem 
under tropkal axKbttana 

Tinea cnim it often aaaooated with tfaea pedit and It caused by the aame 
fpecia of fungu 


Tia STwrmic Mrcoao. 

The more important of the ayateffik mycoaet are caused by fungi whkk 
are dusorpfac m the sense that thar parasitk form, seen in the leafan, dlfm 
•trihngly from the natural saprophytic form. In saprophytic bfe the ftugv 
vegetates in soQ or on some vegetable sabsmtuin u a myttlkl growth efisa 
b ean og u abundance of spores which, no doobt, cecstitute the chief fafeetn 
dement, especialiy m atr-bgme fafeetioa. In ptruhic hfe, lu me Tcr the fnagea 
derdopa a shnple form, freqoenily uidceOuUr and yeatt Hke, weQ adapted 
for life m a-n.ifTt«l tistoes and for rapid moItipbcatloD, inraaiao and deface. 
In contrast to the nngwocma, the systemic myexset omaed by dimorphic fangi 
are not trantmitted directly from roan to man, except fa rare a^dcntal faftaoco 
stsoaated with au topitc s or surgical openriooa, etc. for the panstlc form «f 
the fungus it iU'turt^ for iransmlaakm, and outride the body h dies or ttsder 
appropriate condiuoni, it rererta to the mycdial form. It a true, of til the 
cbmorphic fungi, that 1 snnple form retembifag the paraajtic form can be 
derdoped imder tpecitl coodittoos m artiBctal culture, but it a tmprobahle 
that tha occurv in nature. Infection, tbenfore, b caused by the introductioa 
into the body of ipores or other dementa of the saprophyiK form of tbe fangi 
>ege tatl Dg in m»n $ c nmvum ent, and the migrant human earner pl^ 

Of no part in the epidemiology of these m yco am inderd, the facton 00 which 
the natural saprophytic Tegetatwo of the fungus depends otay largely detennfae 
the geographical duiributton of the dbcaae. Some tnycoset, t hittopiainM*** 
and sporotricboBO arc widely datributed In the worid, while other*, a./ the 
North and Sooth Amcncan type* of blastotnycoaa, are indigeoout to certain 
large geographical areas tod atiH others eg^ cocadicidoraycosit, are endemic 
in atnctly loodacd areas. 

Tbe tyrianic m y cos es offer an interesting problem fa epidemiology hx 
the phenoocDoo of dimorpham and the ready idaptabflity of the saprophytic 
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were found. Tlw dl»c4»e h« not yet been reported from the dc*ert ireaj of 
the old world tropics. 


DORomcuora. 

Sporotnebosis a a widely distributed but relstiTtly rare aporwfic 
chartetemed by ■□bcutancooi and cutaneous gummatooi ooduks and olccir, 
often with an anodated mycotic fyinphangitja. The cstaathe faojia, Sfw*- 
tneJnam sdiench (Hektoen and Petkiot, 1900) Mitiuchot, 1910 has been 
found on aereral kinds of planta and the mfectiou of man has been attrdwted 
to tbe inoculation of the fungna with scratebea or penrtraunf wounds of the 
skin caused by barberry or roae apinca, or contamination of open wounds br 
sphagnum zdoh on wldcii the fungus bad been Tcgetating. 5 sduwdd can also 
vegetate fredy on aound timber of several kinds and, given farourabk epsdeouo- 
logical conftjont, rt may ctnae targe outbreaks of daease, as was shown rcctr ul y 
in the ^\ltv^aterBnIld gold muses (1M7) when 2,825 mine worten were mfected 
by tbe fungus regetatiDg ou amrest^ mine timben. Cuts or abradoos of 
the skin wm found to be an Important factor m these infections, and h a 
ootewortby that de^e the concentzatloo of the fungoa, tbe confined space 
and tbe cost cnee of ventilatzDg air corrents, cofecoon by tbe pohsosary nase, 
apparently did not occur It b not known if tbe foagiei on tbe mine tpnhm 
vm Introduced by a mltvT tuffenng from sp c rtrtn cboaa or if the timber acqortd 
the fungts m the tmberyird or even m t^ forett 

aaouDBLAfTouTCDna. 

Chromoblattoinyeocts (dermaUtis verrucoea ** moasy foot, etc.) b ■ 
^ironic mycosis aficctmg the and subcutaneous tsanea, duefij oo the 
extmmtlei and exposed parts of the body characterized by tbe local develop- 
ment of papular verrucose and sometimta ulcerating Icnone tbe most typnal 
being the caoIifiowtr-Uke, senupcduncubted growtba from which tbe name 
“ mossy foot n d en re d . Tbe disease, thherogh sporadic and tare, a snddy 
distributed in tbe bew AVodd. snd it Is also found in North, Sooth and East 
Africa, Malays and the Far East, Australia and Russia. Tbe causative fungi, 
which are seen m the lesKtn as btUo rounded, sometimes septate bodies of drtp 
Ixu wn colour measuring about 8 to lOji in diameter Wong to the gema 
Phclef/tarm (lyn. /ourcem) and tbe speefea P rrmweus, P pedrma* and 
P (owpectx. These fungi, m saprophytic Hfe, vegetate as mycehal eolooia 
of an olire green to bbeknh colour and are related to common moolds fonnd 
m dead cegetshle substrata. A common saprophyte, Csdopiors awmesas 
which causes discnionitiofl of wood pulp b beliered by Cohaxt (1987) to be 
identical with PfothfitOTt ermuosa. Despite tbe slow evohmen of the lewoo, 
rt has been possible m serciml cases to obtam a history suggesting mfectwo 
through an mjarr to the skm caused by some vegetable matmai- 
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fjTnptocnttolog} at pre»eot occupie* the fooa of cpKlomoJogiCtl Vn-nt , 
HittoplMmt»a wm d ij co va ed by Daklixo, m PataniA, wbo <ie*cribed \hT« 
fiU] cues m 1905-06. Sukc iben no other human cue hu been [daUified ia 
Panama, alihmgh a camoe infeaioa wat foimd there recenilr The nert 
report of the doeue w« m 192S 20 yean after DAmcrti a dacovety when a 
ctac wa* dagnoaed fn Mioneaota, and alnce then it baa been tdenti6ed in r n j g j r 
paria of the wodd, nicfudjEig England, but in aome ctnntnea only a ttngle, 
ahhcregb Cata] caac haa been found. ^ far the greateat number of caaes hat 
been reported In the Unked Statea, eapcoally m the central-eattem part. The 
epidemiology n obicure and the dtaetac acc^ to hare no tpcaal relatioo to 
occupabon, aex or age, although It u mtertaluig to record Uut a conaideraUe 
prtportjon of the pabettu hare been very )-oung children, the yo un gett bemg 
emh* 7 veekt old. Hlttoplatmoaia haa been fom^ in ten infiancca In the dog, 
and EaotONS el *L have Molated H ctfalaimm from tnld ratt. NotUng 

It known of the rudnral aaprophytic bfc of the fiingua or the mode of iafectioD, 
but the frequent occurrence of puhnonary leaiont acemt to mdkate mfecDon 
br inhalation, and, m tbit connection, the nrmlariTy of one of the apore forma 
of II captmUttm and of fii!arreaRttm J/rmauijdu h intmatins 

FoUowovg the t occeatful apphmxm of mam nuhogrtpby of the laoga tad 
teata of tpeafie denoal aeoartmty to coceadondin m the epidemiological eedf 
of cocddioidocnycoata, tunilar ffiethoda hare been tppBed in large- acale aontr* 
for undetected htfioplaamoaia, by Pauos (I^S 194^ Cliurm and Pttwxi 
( 1945 1946), Fctcoujw Hich and Aucs (1946), Fotmi and Fracottw 
(194^ ZwoLTfO and Palmi* (1947) Hiob, ZwniLcec and Fracourr (194?). 
■od othera ra the Diuted State*. Coenmeocing with the docovety In parti 
of the central-eastern area of the country of nmnbera of young people with 
belled pulmonary leaiOQt who were tuberruEn-oegatiTc but hirtopbiniin 
pontire, a aur re y of accetaible group* of ibepopulaticm revealed a rcry aignificant 
geographicil diatribuliao of reactor* to the biatopiaamin akin aemrtrrny tert. 
On ihti btut a ck»c atudr wa» made of reactor* by Fuwcoixnn Mt-vn arid 
Liwu(1947), and BcxxtU, and FmcoLOW (1943), endjDginan nlenaire dinical 
and mTcologiod cianunatloQ of aO who thowed signs of active drwase , with 
the rcauk that » er eri l cases of unsuspected hlstopIainKwia were brought to light. 
There can be little doubt that subclinical or unreCTgnixed cases of iustopla^mosh 
exist sivt may indeed, be numerou* in certain part* of the United Skates and 
possibly m other counsnes, not excluding our own colomca, (n winch indtgetwoi 
hist op Utm Otis ensu. 


TOamxttu 

Torulosu, aometune* called Europcsn WaWomyco***, which affects cfai^ J 
the bram and u meningea, the long and aometune* other organs, has « 
wide datribution, but tt a retUirelT rare dtseaio n aQ coantrit*. The greatest 
number of ha* been repwrted fnm the United States, but tbs highett 
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number in proportion to the population from Australia The causative fungus, 
Cryptococcus neofonnans (Sanfelice) Vuill has been found in milk and milk 
products, in transfusion plasma, on the skin and on the buccal mucosa of man, 
on preserved fruits and other foods The path of infection has not been proved 
but the nasopharyngeal mucosa and the tonsil are possible portals, although 
inhalation of the dry, resistant yeasts may prove to be the pnncipal mode of 
infection 

MONILIASIS 

Moniliasis has a world-wide distribution and the causative fungi, Candida 
albicans and Candida tropicahs, are fairly common inhabitants of the healthy 
human mouth, intestine and vagma Talice (1932) has reported an apparent 
C albicans m the alimentary canal of hedgehogs, and species of Candida, not 
studied for diagnosis, have been found in dogs, cats, goats and fowls Infection 
of the mucosae, the skin and sometimes the deeper organs in man, is usually 
autogenous, but transmission from child to child, often with exaltation of 
virulence, occurs in nursery and creche outbreaks of thrush 

ACTINOMYCOSIS 

In actinomycosis, mfection by the anaerobic species Actinomyces tsraelt 
(syn A boms) is probably invariably autogenous , the fungus being a common 
inhabitant of the human mouth and, apparently, incapable of natural sapro- 
phytic survival outside the body 


MYCETOMA 

Mycetoma is chiefly a tropical disease, although it also occurs in sub- 
tropical and even in temperate climates It is caused by many different species 
of fungi which are presumed to live naturally as saprophytes on vegetable 
substrata Infection, through the skin, is caused by the mechanical introduction 
of the fungus on some penetrating foreign body which may play a subsequent 
role in establishing the disease, or it may be introduced through an open wound 
or ulcer These fungi are not dimorphic and can only vegetate in animal tissues 
as a mycelial colony or “ grain,” causing a localized disease with no tendency 
to metastatic spread 

I have given a brief and very sketchy account of only one aspect of medical 
mycology, but it should be evident that a great deal has yet to be learned of the 
epidemiology of the systemic mycoses, including even their geographical 
distribution Some of these diseases are difScult to detect by the ordinary 
climcal methods, and they may be overlooked unless an adequate mycological 
examination is made A survey of the literature might give the impression 
that fungus diseases existed chiefly in the United States and a few other countries, 
but the volume of publications on medical mycology is often largely a reflection 
of the local interest in the subject and the facilities available to the investigator 
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A KirTey of the fuogui di>eues tn the Bmhh coloua a looj orerdoe. aad 
the fine rtep neccjurj la to prorfde apeoil tmenr* tn metEcal mreofogy md 
mycolopal methoda for local bacteriolotlsta and patboioiou. One way of 
raeeUBf th* need would be to inclade inedicil mycology as an dectire subject 
fa) the curriculum for the Diploam In Tropical VaDdoe. 
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TREAT^IEiVT OF FUNGUS DISEASES OF THE SKIN 


I MUEKDE H aec., ujulp 

, St Jatm Batfat^/ar Dttamrt the SJai, Lamdam. 


Althocfb the atody of mycology anudaia that of biclenology by lerml 
decades, tlwrc has, so fsr been do •CKsti&c approach to the problem of treat 
mem cotBparable to that which we hare iritnmed m the fields of chemotherapy 
and antib»t*a relating to b^tenal diaeasea. In the main, the means whki 
bare been employed to eradicate fimtua mfeetkm of the sifn hare been of 
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a physical nature with chemistry playing only a non-specific role It does not, 
of course, follow that we have been unsuccessful in treatmg fungal infections , 
on the other hand, most of the mycotic infections of the glabrous skin and 
scalp respond quite successfully to measures employed 30 and more years ago, 
but in this age when the modes of yesterday are considered antiquated many 
feel that the therapy of fungus diseases, like its younger sister, bacteriological 
affections, should acquire a “ new look ” 

Until then it would be best to acquaint ourselves with the factors which 
influence treatment and the therapeutic measures which have stood the test 
of time Of these factors the most important are the tissue which the fungus 
has attacked, the pathogenicity of the fungus and the source from which it 
could be conveyed 

The first two are closely interwoven and have a direct bearing on treatment 
of the individual patient, and the latter on measures to be taken to avoid spread 
of infection to others, and also re-infection 

The dermatophytes, m their parasitic existence, seek and thrive on 
keratinized tissue and therefore find the superficial layers of the epidermis, 
the hairs and nails, excellent soil for their growth, producing, as a result, diseases 
of varying degrees of severity and persistence The dermotropic properties 
of these fungi has been demonstrated by mjecting cultures mtravenously into 
guineapigs when, although spores could be found in every organ, they failed 
to effect any pathological change, but even slight scarification of the skm resulted 
m the development of local infection and invasion of the hairs Again, in some 
cases of Tnchophyton infection with general malaise, pyrexia and regional 
ademtis, although fungal elements have been demonstrated m the lymphoid 
tissue, no signs of local invasion have been detected and everythmg points to 
trichophytosis bemg due to sensitization to a fungal toxin All the derma- 
tophytes are capable of mvading the stratum corneum, but whereas the great 
majonty can also attack hairs, some cannot and these include the species of the 
genera Epidennophyion and Endodemiophyton and also some ill-defined species 
such as the Kaufmann-Wolf fungus usually considered a Tnchophyton If we 
were to stray further amidst the vague group of fungi we might also include 
Microsporon furfur and the so-called Mtcrosporon viinutissimum Even one of 
the microspora, Mtcrosporum audoutm, which seems to have made man its 
special host, whilst readily capable of invading the scalp hair in children, loses 
this property at puberty This has, without sufficient proof, been attributed 
to a change in surface pH of the scalp developing at puberty 

Treatment of these relatively superficial mycotic infections is, on the 
whole, not difficult and the measures employed are the use of keratolytics to 
remove the surface of the stratum corneum, and non-specific fungicides, 
occasionally used singly but frequently m combination ivith the former The 
commonest keratoljmcs are salicjflic acid and resorcin, but the number of 
so-called fungicides is legion and their enumeration far beyond the scope of 
this communication 
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One of the oldot fungiade* n tinctnre of fodinc, but ilthough effiaaom 
It ha been ihindooed by mort owing to its tendency to ghr me to ■ semitlMtfoo 
dermatitis more troublesonw st times than the pnrosiy infcctloa. Benrtw 
sdd. s poor fungiade, it stOl employed whh labcyik sdd in the form of 
\Vhitfici(rs omtment and m recent years ejarmt hare been made for propiooJc 
and undccylenie aads and their aihs. Although good repcru of their rsJue 
hare been fortbcoming from some qVurters, their efficacy ha on the whole 
proved \‘ety disappointing Chiysarobln and Ha synthetic snsjoguo hare been 
employed in rcsotsnt caes but such preparations should be ined with great 
caution in view of tbetr Cabilrty to give r»e to sertte inflammatory change*. 
Sodium thiosulphate in the form of a aaturated aqueous lolutkn is commonly 
used, and with tu cce aa. in the treatment of tinea Tcrsicolor due to Murtspom 
/vr/vr but although the re ap on se ts tnvanably rapid, the affection is notonoui 
for Hs tendency to rdipae. \7bether thb b due to the fact, as many bcline, 
that the sur f ace aecretioo of such paticnta a parandarly sallsblc to the growth 
of the orgamsm or that Ha tporea may pemat in lanugo fofltdes out of the range 
of the medicament, tm not yet beoa asemamed. 

CafteffanTa paint, the actiTe ingredients of which art probably basic 
fochsm and phenol, but wiuch alto contains bone acid, resoron and acetone, 
bat been used atencreely m rartout dumtes and snth a fan degree of so cctsa . 
It has the adninage of being capable of penetrsung the superfkttl layer of 
the epdenna, of deoccstmg n and Anally deaquamsting the infened throe. 
It is therefore frequently resorted to in cases of tinea crum and partieulaily 
the restcolsT and bulloui Tn d nfJtptm Infections of the feet which do not 
respond to tbe usual uoguenta. Its chief djaadrantagea, bcpwem are that ks 
fungiadal properties deteriorate with ttme, particularly in warm dimates, and 
that it is impcMiblc to remore the pigment from garments stained by h. 

Good results hare been cUnned for phenyl mercunc nitrate, but whilw 
acknowledging its ralue as s fcmgidde, it n tbe experience of many tfait h ts 
occasionally t^ cause of i dennstitis mcdicamcnloaa and la, if used with caution 
like chrysttobin, best rmerred for restttant cases 

Despite our large and raned therapy there arc undoubtedly cases which 
appear to resnt all known preparations. The number however b by no meins 
as large as some would be W to behev e . for many cases encountered in tha 
category are frequently found to be examples of dcrmitosei such as Inter 
trigtnous psonasis, seborrheic dmnalHw and sweat rashes, wtilch may mtmic 
mycctoc (fiseases very dosdy These pWalls could easily be avoided by micro- 
scopical cximinaUoci, winch requiret a 213 ioeb and I *6 inch objective, a few 
drop* of hq poUaaae and a little expeneoce and patience. 

\\c win DOW p3M to mere efifficult proWem, that ts the treatment of 
fungus Infecuon of the hairy parts. Here the fungus, sligblmg on tbe surfscs 
of the skm, grows down tbe infundiboUe of the hair foUtdes and then passes 
inwards to the adjacent hair shaft, insinaalea itidf between the cxrucular ctlb 
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and either proliferates mainly around the hair, within it, or both within and 
without the hair The first is characteristic of the Mtcrospomm and Tricho- 
phyton ectothn-c, the second of Trichophyton endothnx and Achonon, and the 
third the small Trichophyton ecto-endothnx group 
' Let us deal first with infections due to the Mtcrospomm It was at one 
time the practice to treat all Mtcrospomm infections in the same way but m 
recent years it has been realized that infection ivith ammal microspora are 
more readily responsive to treatment than the commoner Mtcrospomm audoiam, 
which appears to have acquired a very specialized parasiticism in man It is 
essential, therefore, before embarkmg on treatment, to ascertain by cultural 
methods the vanety of the fungus If this proves to be of the human vanety 
local measures will prove of httle, if any, worth and unless the patient is 
approaching puberty, when the infection tends to clear up spontaneously, one 
will have to resort to more drastic methods The commonest procedure, 
particularly in this country, is the irradiation of the whole scalp with X-ray 
with the object of causmg a temporary hairfall The correct dose, however, 
leaves only a very small margm of error and as faulty irradiation may give nse 
to permanent baldness it is prudent to have treatment conducted by those 
expert m this field 

Many years ago it was observed, whilst treating cases of phthisis ivith 
thallium, that there was occasionally a temporary hairfall It was later deter- 
mined that this hairfall took place with considerable regulanty m 16 to 19 days 
after the admimstration of thallium acetate m a dosage of 8 mg per kg body 
weight It was found later advisable to reduce this figure to 7 5 and even 7 mg 
in patients approaching puberty in which the drug, relatively toxic in any case, 
could produce poisonous effects While this method has the advantage of 
simplicity. It should only be given with great care and never to patients with any 
evidence of renal disease Its use m this country was discontmued about. 20 
years ago followmg the death of three chddren, but it should be mentioned, 
in justification of this method, that m that particular instance there was a gross 
error in the calculations which led to a very large overdose bemg given 
Nevertheless, large epidermcs of tmea tonsurans have been treated with thdlium 
with success and the late Giovanni Truffi, of Padua, informed me that they 
had treated in that town several thousand cases without a fatahty, the only 
untoward reaction being a transient arthritis There is, however, another 
disadvantage of thallium over X-ray and that is that the hairfall frequently does 
not affect the antenor fringe of the hair margm and that, as hair regroivth is 
more rapid, unless it is encouraged to come away by additional physical means 
and the surface of the scalp well disinfected, re-infection of the newly growing 
hair may occur 

As one ivill gather, although these methods of X-ray and thallium can, m 
expert hands, produce excellent results, both have their hazards and if the 
infection is due to a fungus which can be eradicated by simpler methods they 
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•bould dwiy* be re»cr|ed ta Tbfa ipptkt particularly to cH ringworm infec 
tlon, the redatnrc raddcnce of which tppem to bare lncf«^ in thu eoanuy 
during the Ust two decide*, Mtensponmftbnfwm unlike aajfcw*/ 

which grow* on h« hcrt with pnctKally no eridence of tane reacnon, prodoce* 
a Tuylng degree of Inflimnriation whWi, If irtcre«»ed by external ImUnU, may 
canic local baWalL WTicn once the corrra djagnott* ha been ceofirmed the 
•Clip ihould be clipped ibort. the Infected trc» determined lod ringed with 
indelible pencil and nibbed ngoroualy with a mUd chrymobln oimment 
twice daily A* aooc u looacnmg of the bain n produced they abould be 
epilated with auitable forceps or If the imolrcd areas ire Urge, with tdbcsire 
strapping. Owing, howevo to the high degree of infection of cat ringworm, 
repeated examlnalKm of the scalp onder Woods light should be made to 
determine wh et he r new foci of infectloQ hare dereioped. Success with phenyl 
mercuric nitrate in a car b on ix and crfll base ha been daJmed by Dticr Dtow 
{1 ab£X and others, not only in mnnal infection of the scalp but erra In ta 
out of eight cases of in/cctioo with the human rariety and I think It fully wonh 
whSe trying this further tt an altemsthr to the more imtaung anthrarobin 
ccmpotiiKli, 

Infection with emmai tnchophyta of the ectothnt group almost imwnakly 
produces kem, which are local inflammatory reactions taking the form cf 
(‘used, boggy cweliingi, Formnatdy the inflanuBation urually esuses a loose*' 
ing of the hair with sponianeous cure, but if tbe rcadioe a inadequate h can 
be acedertted by tbe local app l kab oo of tincture of iodine. 

lafectioci wkh tbe TnolwpArtoif nJotkax group can prore rcry resatant 
to treatment and as the hairs so mfected leixl to br^ at the level of tbe tkio, 
physical epDation a by no mean* easy eren after the applicatioo of local 
nritants, and one must frequently resort to \ rrr therapy Tbe same applies 
to AchmoH infection, w hkh, despite treatment, frequently penms for many 
years, leanng permaoent scarring m ita trail 

Attempts to Irest ringworm oifection f tbe scalp by injection of sn extract 
of fungi, rtferred to as tnchopbytin, to wluch pauents with anunsl infcctloo 
are usually aDc i ' g t c , hare proved djsappotnting except in case* of kem due to 
■nlm«l tnchophjia. The degree of allcfgy in tbe« case* tt frequently con 
aiderable and the rntra-cutaneou* uyectwn cf even small quanlitie*, say 0*1 cx. 
of 1 m I 000 solution of tnehophytm, may not only ebat s strong reaclkm 
at tbe arte of inoculaticm but also an mflamrnatioD of the kenon itself and thus 
bdp local hairfaH 

We now come to the ihffd group of fungus disease*, the onychomycoses 
or ringworm of the Ho’c we hare soil shich when once infected 

becomes an ciccDcnt medium on which the f ngos can grow mdefinitely without 
In addiuon, the rate of growth of the fungus b inransHy greater 
than that of the nail plate and therefore repeated paring of the naOs docs not 
keep pace with tbe rate of inxatioo. Farther the mycelium grows, not only 



made for the use of local measures, but if these cases were investi- 
uUy they would probably be found to be examples of psonasis of 
which may resemble onychomycosis very closely and which may 
solution with the normal growth of the nail Once iigam verification 
piosis by a microscopical examination should always be conducted 
appreciates the dense nature of the nail, the futility of any local 
^vlll readily be reahzed Unfortunately, fungus infection of the 
icularly when it involves the fingers, is a very unsightly affection 
treatment even though it may be of a radical nature Apart from 
I, it IS invariably a progressive affection, spreading slowly from nail 
id may be responsible for recumng" infections of the skin of the 
toes surrounding the infected nads Temporary avulsion of the 
ved immediately by the application of fungicides to the nail beds 
resorted to in the first mstance, but radical as this method appears 
noUvithstandmg thorough post-operative treatment, re-mfection of 
growing nad not infrequently follows In by far the greater 
of cases one has finally to recommend permanent avulsion of the 
IS removal of the nail plate \vith uts matrix and, although it may 
It ux the, cis.e. of the toe nads., one is. wsturslly loflth to order this 
for infection of the finger nads 

e leaving the chmcal aspect of this subject, mention should be made 
irgic skin affections associated with fungus infections It has been 
many years that the affection previously recognized as cheiropom- 
id manifested by the development of a symmetncal vesicular eruption 
nds, may appear m patients with nngworm infection, particularly 
is Later, other skin lesions such as a scarlatiniform desquamation 
ms, were found to bear a similar relationship to dermatomycoses and, 
:ntly, some cases of erythema nodosum and rashes resembling lichen 
irum or pitynasis rosea, were proved to be allergic reactions to fungi 
les merely denote a heightened sensitivity to the causal fungus and 
Ives require no treatment, disappearing spontaneously after satisfactory 
; of the primary infection 

ust be very apparent that oidy the fnnge of the field of therapy with 

0 fungus infections has yet been explored Whether it may prove 
; to enquire along lines similar to those mvestigated in the case of 
antibiotics is very doubtful owing to the horny site chosen for the 
F the fungus Weidman, before the introduction of penicillin, observed 
llus subtilts was frequently found in toe interspaces not infected with 

1 on the assumption that the bacillus produced a substance mimical 
rowth of fungi, sowed this orgamsm between the infected toes, but 
ts were by no means convincing Some years ago, workmg with Webb, 
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Muzkde pointed out) »t>d I fed e r eiyone fmm Uut a lurrey of the 
diie**ea faa tropical Africa la long u i u Jtt e. 

Sir Otorge HcRobcrt Dr Ditccan haa cocfiAcd ha remaika to condhtocta 
prtrvailiiig la the Britiab Cotoakl Empire. Aa oce ftmiW mth Burma and 
lodk, I abould like to appeal for ertettarre and interarrc work on me>£cil 
mya4ogy in warm chroatca generally 

Deapctc the cnateftce of fine, well-cquippcd toed teal colkgea and rcaearch 
holxtutca in Burma and lodta, «itb the fuBeat fadlitka for hmitlgitioni tn 
bacteriology protoioology and Tinia pathology k h almoat tmpctaibjo to get 
a apecialiat opimon on meltca] mycology in thcac etwntnea — though the fortatry 
and agncoltnral depart menti maintaio thetr oan mycdogisti. 

Changes m the structure fvt future of the Counnonealth make it more 
than erer caacnlial for the Loodon School of Tropica] Mcdjdne to mimtua 
ita poaitioa aa fountain bead of kutmlcdge tn tropica] adencca I ahoold 
therefore welcome additiocia] rcqnirenimta m mycology for our diploma m 
tropical mediane. 

Bt haa deah chiefly anth myetmt mfccutcis of the akin and 

hau" but hai done ao from the point of new of the apetnlat worUng in a 
template dmtitc In the perennaJ hot and moot dkoatea of dduoc Bmu. 
Mabya, Ceylon and Southern Toda mycotic htfeetjoca of tbe akm are almaat 
untTCTHlly preaent m the ostire popolation. though frequently in a nuld and 
chrome form, la these areaa the Europem per*pirea freely readily b«taw 
becrily infected on accuiuit of the difficulty m nmntaimng a dry akin, treat 
ment preaenta a different probiem from that met ’rrth m temperate d tnaiea. 
Remo^ to a cool hm dunate a a great help in the trcatioent of auch caacs In 
tbe tropica and m really bad caaea tt a often sound policy to aeod the patient 
to E un ^ by air 

lagreewithDr Mucndc in ha pka for early aearcb for crgcroaeopiccTidenct 
of the pf * ***!*-** of a fungus before treatroeot a notituted aa I too, hare leen 
niany of dcmtataiea treated vigo rouily and urjaucceaafully in the motaken 
belief that a fimgta was the cause of the trouble. Orer treatment a rety 
common. The majo r i ty of the cases who required urgent admanoo to the 
beds of my dermatological edkagoet tn Madras had been errer-treated by 
tbar prirate pracijtionen and required mild pennanganalc baths and ctlirame 
lotwD for aomc days. 

I «as hnereated to bear Dr Moctw condemn actm treatment of the 
K»nH letxaia in cbeiropompholyi aacocuted »ith mycotic mfcctloca of the feet. 
My onn cipenence a that lemoa juice to the han^ and ftnigidde to the feet 
a tbe beat hne to foQov 

In tbe catenaiTe mycotte infediona of the gfabrota aim of Bntiah troop* 
in Sooth India durmg tbe recent uar the army dcmaatologaU prescribed \-ray 
treatment in many reaotam cases t»o 120 Kr treatment aeu in my hospital 
m Madras acre kept boay treating queues of mfected addiera I »» d« 
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impressed by the results and should be interested to have Dr Muende’s views 

I should be mterested, too, to hear his views on the value of the new anti- 
histamine drugs such as benadryl in the treatment of allergic manifestations 
in the skm 

Diseases of the skin play a most important part in medical practice in the 
tropics and in a high proportion of these a fungus is the cause In the major 
wealthy and populous cities there are, however, very few specialist dermato- 
logists In these cities there are fine openmgs and potentially lucrative fields 
for the practice of dermatology— a veritable dermatologist’s paradise, with 
patients whose troubles respond to the mimstrations of the specialist, but who 
always come back agam sooner or later 1 

Dr H S Stannus pomted out the great frequency of fungus diseases in 
Central Africa A survey, he considered, would be extremely interesting, but 
the discovery of effective treatment is much more important 

Dr J T Duncan (m reply) Firstly, I would like to thank Dr Muende for 
his kindly reference to my v ork on parasitic diseases of the skin, but I must point 
out that the major credit for this work should be accorded to my assistant, 
Mrs Walker Dr Muende compares the brilhant results of chemotherapy 
in bacterial infections with the less scientific approach to the problem of cunng 
fungal diseases There is, however, nothing amongst the mycoses comparable 
to the acute bacterial infections in which the most spectacular chemotherapeutic 
successes have been obtained In fact, the systemic mycoses tend to conform 
to a common pathological pattern which links them to such bacterial diseases 
as tuberculosis and leprosy, and, on the whole, I think it may be said that the 
chemotherapy of the systemic mycoses has not been less successful than that 
of tuberculosis or leprosy The value of natural antibiotics in the treatment 
of fungal diseases has also been questioned, but pemcillin, in large doses, is 
known to be the best treatment for some forms of actinomycosis, although 
Its use in moniliasis may have harmful results Dr Stannus has mentioned 
the frequence of apparent fungus diseases of the skin m tropical Africa, and he 
considers that a survey of these diseases would be helpful Other speakers in 
the discussion have also considered fungus infections only in relation to the 
skin, but, in advocating a survey of fungus diseases in the colonies, I was 
thinking chiefly of the systemic mycoses which are likely to be entuely over- 
looked or mistaken for tuberculosis and other granulomatous diseases, unless 
a proper mycological examination is made Cases of suspected tuberculosis 
in which the diagnosis is not confirmed by the results of bactenological 
examinations should be examined mycologically As an example, I would 
quote the case of some men seriang in the Near East who were invalided home 
on the clinical diagnosis of tuberculosis supported by X-ray photographs 
showing captation of the lung WTien these men were exammed on their 
return to England no sign of tuberculosis could be found, the lung cavities had 
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dtopporcd and u the p*tKnU ncre •ppartwly In good beihh tbcj were 
daclurgcd fit for duty and there tha matter ended. The dinKal hutery of 
otet ibould bt^ raxaed the toaptoon of pru ror y pulmooiij cocodloido* 
mjxcott, which cotJd hare been aettlcd by tert of dcnnal dawrinty to 
cocadiodin. The ocniaaion to pterform thu ahnple roycolopal U to be 
regretted u it might have yielded wlaable endence bearing on the qoeation 
of the fuppoaed focua of the cocddioldal diaeaae in the MediteiTanein area. 

Dr Stoandt (In reply) It ta certainly ttry regret ta ble that there it no 
uniformity in Domcnclatore, bat tha a due to the &ct that dermitologtet aul 
phyaidana generally bare tended to retain tbe names fir« toggetted by 
S.tBoatMn> 

X ray therapy tt of no vahie m fungua infectiofi of the gUbroua alln, Eroi 
m Urge doaea it can only aher the mode of growth of the fungm and if the dote 
waa sufficiently large to kill tbe orgaoUm aertre deatructhe changea would 
occur in tbe epidenmi too. 

\^ilth regard to cheiroponipbolyi, I would like to atrcaa that this m erely 
dcnotei a ayrnmetrtad vesucuUr eraptioo of the banda and that only a imall 
proportion of aoeh caaea eio be attnibaied to a sue of allergy dercloping aa a 
remit of a myctXK infeetioQ eUevbere. If the dagnoaa ta comet, that b, 
that tbe chesropompbolyx s eaaeniBtlly a aeakuUr I ' u y ci de, tbe Utter abeold 
deaf ttp tpoataneoujUy ooce the petmary mfectue haa been oadicated. 

As to bentdryl, I hare ooc found it anything lice aa rfficidotn ta nben 
datm It to be. 

Tnc bo ptycoata axilUm ta an affection which doea Dot innde other the 
•Datum cemeum or the hair but merely ajcocopesacs the hair with a concretion 
which CatroXAtri taid waa doe to tbe pireaence of a Cohnbtreptothnx Imng 
in atwcation with a coloured coccua and depending on the pugment of the 
coccua, ao wc hare the three ranettea of tnchomycoaa iriTUrU, yellow red 
and black. Treatment abould. therefore, be dirked to ahanng the hair 
A p ipd j catkaa applied to the akm are redaudant and may f they tie irntanu, 
gire nae to a dennatma medlcamentoaa. 

bloat of ringworm infcctioQ are conblo but recurrencea may 
depiending opoo wbethCT or not a patient eaposea hfanadf to re-lnfecoon. 

I agree i^«i piedia la commoner ameng dean people and fh a can 

be attributed to the fact that they are more lUbte to cun tract faifcctrto from 
h^h niita, etc If we bad a hypothetical esae of a putient who nerer bad t bath 
I think we would find that a would be rery unCkeiy for turn to cooermet tmea 
pKdU. 
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THE LIFE CYCLE OF PLASMODIUM CYNOMOLGI IN ITS 
INSECT AND MAMMALIAN HOSTS 

BY 

H E SHORTT, md,chb,dsc,dtm & h,ims (retd ) 


The recent discoveries made in connection with the exo-erythrocytic 
stages of mammalian malana parasites of the genus Plasmodium (Shortt and 
Garnham, 1948d , Shortt, Garnham and Malamos, 1948a , Shortt, 
Garnham, Covell and Shute, 1948b , Shortt and Garnham, 1948c , and 
Shortt and Garnham, 1948d) have rendered necessary some fundamental 
additions to accounts descnbing the complete life cycle of members of this 
genus As it is, the recent additions to our knowledge are approximately 
complete only in the case of P cynomolgt, but there is no reason to suppose 
that the hfe-cycles of other members of the genus whose morphology and 
general behaviour m the mammalian host are essentially similar will differ 
materially from that of P cyiiomolgi It is for this reason and to place the 
newer knowledge m its proper relation to previously known details of the life 
cycle, that the present description is given to serve as a type for comparison 
with the life cycles of other speaes of the genus Plasviodium as these are 
elucidated 

In the account to be given below, no attempt is made to repeat descnptions 
of details in the life cycle which are already well known and only the recent 
additions to our know ledge will be mcorporated in their proper sequence in the 
complete hfe-histoiy' of P cynornolgt 

Life History of Plasmodium cynomolgi 

This IS divided into Uvo parts, that passed in the insect host and that 
passed in the vertebrate host, but a more comprehensive view of the whole 
process will be obtained if w'e consider the complete sequence of events as 
a continuous cycle embracing the a^anous stages passed tlwough in these two 
situations , 

The term life-cycle indicates that a start can be made at any point and 
that if the sequence of events is followed continuously, a return to that point 
wnll be reached 

A convenient phee at which to begin is the act of biting by the normal 
anopheline mosquito when it sucks blood from a monkey infected with P cyno- 
molgi and carrying the male and female gametocytes of this parasite in its 
blood After the blood has entered the mid-gut of the mosquito, the asexual 
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■Dd the Imnutore mtoI fonn* of the pimite nr dqtr u yt d by the dtrotirt 
prOCCMOL 

The nature •enaJ formi, the gimelocjfte*, imdcrfo the wdJ-fcnown »ugr* 
of derelopinent, coouncnciDj with reduction dineion to produce gUKiOy 
foflowed by fertan«tioo of the femile gtmete by the mile, to form the lyjote. 
ind procettbnj throujii the ctago of oOUoete oOcyit (oow on the ooter »arf»ce 
of the imd^X fcrm»ticrn of eponaoitee io the end biTwion of the 

eilmry gUnds of the moeqmto by thcec •ponsoites which are the form urfectxre 
to the vertebrate boat. It a at thh atage that recent findmga hare to be inter 
poUted m the older picture of the life bntory and they refer to the dcrelopcnent 
of the apcroioltes Inocolxted into the vertebralc boat when the rooaquito bhea 
to nick blood. 

The aporoKatca are Inoculated Into the may be fooad circu* 

UtiDg m the peripheral blood for about half an hour but thereafter dhappear 
and are do longer demooatrable by tooculalioo of ertn large quantitiea of faiood 
Into a dean and toacepcible boat, t$ demouatrated by Faixlet (I&45) (orP m*s 
b the Caimi experiaiaiti. 

The retaou for thrt Jlu ppearance ta that the aporozohea have found a 
protected location in the parenefayma ceOa of the Crer Tlie deacription to 
foQov refen to the appearaocea preaened m cnicr o aco p iql aectkoa of Itnr 
Uiaoe aftiivd by Giemaa ctam. 

'Hte earlieat ctage at which the paitaitea bare been definitely o haer i td (a 
tlua amtatioo a that re ach ed by the feortb day after tbe bhe of the reoaquto. 
In aectiona of Iher uaane tbeae forma appear ta more or kaa apbencal bodiet, 
about 10/1 b diaoKter aituaied withm tbe cytoplano of parenchynu reHt- 
Tbe paraastca bare now aaaumcd the atatoa of achnocU and piutn l 20 
or more fragmenta of magenta- ataming efaromatm embedded m a paitd blue 
uiotng cytoplatm. TbcK nudet appear to be b pr o c ea a of actirc diriaioQ. 

After a further 24 boura, tbe pinaite baa incrcaacd in abc to about 10-5^ 
m diamctcT with i co creapondbg in cuaac in tbe toe of the cootabint Gw 

ctH The partldea of chromatb hare mowed m number and the aubaeqoent 

derdopment takea the form of a raptd dinakm of the chnxnatb paitidct onti 
the latter may number over i tbcptaand by the aerenth or ogfatfa day wt3a 
the diameter of the paruite may now be aa much aa Vip. 

From the aixth day oawtrdi b thia devdopment, many of the paraahea 
fTtgtam coe oT more vacuolea while the apbencal ahape may give plan to an 
OTold or even lett regular ahape owing to ooeqaal reaiatance at ita peripbery 
by rarrounding atructurea. The iDcreaac b the of the paraaitea dtatenda the 
containing Irrrr cdJ until U la a mere membrane aumwndbg the former and 
tbe nuckua ta pusbed to the p er ip hery 

The preaence of the paraiilc aod ita growth m the Dver taaue ia unaccom- 
panied by any reactHm ta tbe Itrer beyond the preaaure exerted on tbe 
atnioundbg ceOa . 

By the eighth day the eytopbam b aomc of the acluiocu hat concentrated 
around the fragmenta of chrornatb to form roeroeortea which mcaaore about 
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THI UFE CTO.t OI rUSMUWLV CTTOWOiOT 


1 13^ in dimoer The niptuie of tbc *01111001 rdea*ci tlic»c Into the BumpiiEKi- 
ing tame*. Some ed the roenaoTte* t»w enter red ctfl* of the blood to iniiate 
the blood infection- Thoe undergo the weD known ttajt* of »chin)gon 7 b 
the erTtbrocytc* of the arrulnuig blood with the prodoction of occtal tod 
•exotl partnto tecompamcd by the dimctl effecu of fnrrr and intomi In the 
boat. 

Other mcrozntc* munUin the «o-erythrocytic cydc by eniering frah 
liTer ctHi where they undergo a cycle of achitojony umlUr to that docnbed 
for the pfimiry tchuontv The procca* of raaturatioo of the achitontj m the 
Drer a not completely tyiKhronout and it may be aakl, a* a genenJ atiteroent, 
that merotoitci are beipj liberated from the oghth to eiercnth dap after the 
original infection «hh tporcacnla 

TIk tmmamty retctioaa of the boat to thcae two ttmultioeoutly occurring 
cycle* of derelopment, erythrocytic and exo-eiythrocytlc, are not ret fully 
Qsdentood but ippeu to be exened mainly 00 tbe crythnxyUc parasite*. 
Tbui, after a Ttrying number of exacerbationa of the Infection, the acthr itige 
of tbe diaexse dies down and parasites disappear from the penphcnl blood or 
become extrenidy scanty as tbe reauh of munune response of the host. 
’Hte cxo««rytbro<^tic cyde, bowmrr on account of tbe relatiTt {naccessllillity 
of tbe mtraecfhilar parartea, appear to be more protected against the 

imsiumty medumem and able to maintam itadf even when the erythrocytic 
cycle baa been tuppressed nhetber by the host a a cqu i red immunity or by loti* 
realarul drugi. Those meroxonet produced by h which are destined to 
mainttln tbe exo-^rylhrocyt c cycle, iiiinMdateJy gam the protection of hrer 
ceOa wlule those destined to enter red ceUt are overwhelm^ hf tbe ipecific 
immunity of the bast against the erythrocytic parautea. 

'Htc mechamsm would appe a r to offer a reasonable explanation of tbe 
occ ur ren ce of rdipaes. iVhen, for any rcasoc, tbe host a ipc cifi c munmuty 
become* lowered tbe ntera ao ctei from tbe brer destined to enter erythrocytes 
are no longer destroyed and an ervthrocjtic relapse is initiated. 

The foregoing >ery brief description now enables one to represent dJagraov 
roatically tbe full story of a mslanal infection produced in a monkey by 
P cymomoigt and this a attempted m tbe diagram accompanying the paper 
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rAD»-lXAf T*Ar» Dr wail PT UIIU ITKEAMl 


tpplie* abort all to the Fayoum, a nee and fruit growing ctntrt. The water 
condidom m lha prtmnce are roent unfaroonWe and fimher compJtcaicd bv 
the abaence of an Intermediate drj penod between fanganon rotation*, and the 
difference of iereJ between Hgh ” and low ” water {* also InaipuficanL 

1 Exnxnown. 

I tha (oflcnmc, wm of experWnta an w yunwl throwte lighi oi taj a tki iB 

Men SI 

J h To what extent at* Math eankd by tha tarsa aod w wbat lerefa } 

^ 1^^ M^?**** ^ w® be caoxht by tnw *e prar w a or tbwnee 

(3) Vrhat is ^ dntribuda) o# aoaBi la ttrtwn ue«i*T ranoua conditiooa of 
c m m a t , deptb, etc. ? 

I ixnaivzarr* in lAsa nnjt r 

Two txpuuuenti w ww cankd out ht Bahr Yniwatf to ettnata tfaa mnnber o2 in*3« 
bdcf carrM into Fayoom Pmrfabce by It* mala bwdj^ canal d ui tef the Bood Md in 
other acaaon at d jlfciem waJer lerah of tbe stieszn. Tif >it» of the tapaiiiwm ww 
brid^ In Fayoum town, op poai ta tba Police SodicA and pear ifae Post OSca wbn* 
tha auaam k abexn 22 m. wi^ Md 2 m. deep. (Lena nmkn 1S5 cn hisb tout^et. 
IM cm, 5ood. 220 cm.) 

(a) Tha expenment wa* carriad out dunn( ibe fiood. CnxD 25JI.1S, to 13.9 IS A wt 
of ptim kart* doaaly chained toaeiher In paxallri Md foamiog denae cartaia arai 
w ap e a dnri by foor ropea from the left aide of tba baidfa 1211* wt wm tJ'tma wi il af U 
row* of karta tad kueraeeted oely portion of tba oppar Md middle layvn of tha niaan, 
wen deanag tba bottom. Amber tat w«a lowered ato the odb] Dear the fim, towidH 
tha err bortean aod Kfcanne the deeper kym eeJy (F«. I) 



The trape were rntpectad eftcr 8 d»T» (Ttabte I), end ware then reeooaed and itwpendrd 

on the right aide of the bndfc, Aa <*«« waa wada 11 daya bter rnra 

IntJwtAla, Tt* loweat palm kaf to the eet had then brofcan <<I and w*» trwhoo on the 


eamat w*» too antn* i 
expartofBtt w w ear ned 


j »ete found m tha traddla laj ' t ra (6th to Ulh kaf) but *e 
giro ottmber of wtaib to ronun attached to the kare* ai the 
chmwr the beixfat of the Nde Bood. 


Table t 


23 - 



2 


r jllu i ur Tun ot *xau. ixnrmt tmAin 


2M 


(i> Id dw Int d«7« of Octcfirr cfcrr the flooiJ two piimAeml Wldm wm ly tfB j t J 
£rm the Mm* bridge oor on tbt ri«ht, tb* other oa tbs left rid* Each ladlcT im 
nmga, abcot 50 tm. apait, Msd each nzng wu fonned of two Mpefanpoacd prim le*m 
apfwoxnnurlr 2 m. kaag wd poirctna Ut omo aba dlt act iom (Fig. 2i>. The Uddrn wen 
loaded with lead w mhu aod touebed tfaa baotsa of the tmiwn, the riopet, bat 

thcT were deOcOad lo treat bulge br dw lorca of (be a m enl (Fl« XbX 


F». 2a. 
Croaa Section 
of 

Bahr Youaaef 
(not to acale) 


tne*r 







Profil* abowint d« 
Aectun of tbe ladier 
b>T cuT i e nt and deT*b 
of the nJTCt. 


L, cautbl on cacb 

nmtWtbe two bddera in nfri* wiapectWD cooma It » wea fre numb er of Ba&y 
m wril aa tbe total mamber of anaii* feoan *0 tpectea. danatiihed town Noeerntwr a» 
(Lrta rf tbe ftnt coaot. to tbe end of Lkeember when eipeni^ aaa mwmiptrf 
owmt to tbe wetter cloaure while tbe aaai)* asoeaiad from Aped oowardi ^ca » 
eaperUent wn raeoroed M«t &A»ai wer* near the wrface none heW th. 

elgfaifa ntnf 

11 txnaiME*T Dt UDi Htaa (If H •15 to 22A-I6) 

Two taddeta wet* tuipended from tb. rail of brri*. abnu 1 to fw tbem^ 
of d-^Ml from Bahr Youaaef 

(impoaadoficpruat*.ancm.«part.aodw*it hted»ot^ tbebottma. Tbe ere*** leofth 

bolted downftrram, jott a» m the precedmt •apenmeot. 
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fALM-tEAT TnAJt IH SKAIL INTISTED tmAMJ 


The bddcr was mmioed for waUs 10 days Uter with the foDowing retohs 


Tau IIL 



It M teen that oo attalb were fauod on the Ttry mrface but that socae •osili 
were earned by tbe cnimit lo the upper layers (third te fifth rueg). Only oae 
BtSm wu eiugfat. It see ms that qc ep t for Smisns, vhkb are oauiDy fotnd 
in the knrer lereb, tbe taaOs were not abk to mniln tnached la so ftraog a 


\ txmrMcrr CR un il a lam (IXB.45 to I® 8 45) 

llw Dte ot the expenmeot wo sherp beoai iD BaHj I AIbb. 5 km. [mm tha ntiJce 
mbcTC ths dnal m 13 m. w«}« tnd frsche s depth of i 5 m. on th« outer tide of tht bead. 



ttw nle whci* tht eorttnt b ttron^m. Fnxn ptpe tbsi croMCt dw cafiii tl tht* po4«. 
fter pshnJeof Uhhr* w*To ntspended **d« br oUe to •erwn tbe crow-wetioo rf tfaeoeth 
Tbew twk^n h*i oew, two or thnw rungs, •enxdiSf to d» depth of tho bottom (TiR 4l 
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A count was made after 7 dal's wth the result shown 

Table IV 


Ladder 

Leaves 

B triincatus 

C buhmoides 

M tuberculata 

1 

1 

2 

19 



1 

0 

0 

» 


2 

1 

3 

— 


mmrn 

1 

0 

0 

0 


O 

0 

12 

6 


1 

0 

0 

0 


2 

0 

0 

0 

mm 

3 

0 

0 

0 


1 

0 

0 

0 


o 

0 

0 

0 

IHi 

Totals 

3 

34 

8 


Three Bulmus were caught These, as well as the snails of the other species, were 
present onlv at the bottom of the mside bank of the bend where the water is shallow 
and the current moderate 


Table V 


■ 

1st inspection after S days 

2nd Inspection after 16 dajs 


m 

c 

L 

P 


B 

C 

L 

P 


■■ 


bull- 

bol- 

mareo- 



buli~ 

boI~ 

mareo^ 



m 

titoidrs 

ieni 

licus 



moides 

teni 

tlCUS 


1 

1 

~ 

3 

mi 

0 

0 

mi 


0 


2 

0 

1 0 

0 


I 

0 



0 

0 

3 

n 

0 

1 


1 

6 

■I 


0 

34 

4 

3 


1 

11 

1 

0 

H 


5 

160 

TotoK 

; 4 

■> 

■ 

0 

3 

14 

0 

0 

6 



VI tXPEHlMEKT IN DAHR tL BASHAWAT (28 8 45 tO 4 9 45) 

A ladder of four palm lea\es was attached to a bndge crossing Bahr el Bashawat a 
medium-sized stream in the Faioum, whose depth m flood time reaches 115 cm (Fig 5) 
The bndge is situated 8 km from the intake and the canal is 5 m wide The current 
w as so strong that it was difficult to fasten the trap and maintain it 
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rj±M LIAT TKATS Dl rUJL IXT lt l El ) «T¥LUti 


^^Thc trt7>«*»r«ported*fttT«d«y» Knd« Mcond lA dt^t ktcr wkh tl« MVm^ 

Mo« of ^ Hufli w«* found In the lower Wf of tlw oml, «1 km« dcpdi 

doe* not iT»cb that of the lanter m*m rtnawru. Eidween Balpna mere recnered wvi 
Ictipc rwnber of «hkh do ttot •eem dktariird by ttmo* cmait* 



ML ■znnoaxT ae o. aoo i caxal (Hi* -IS to lA 6 40) 

The ncperknoit w«t cvried cn e) Afoua cuuL thoDowumly tmm » the F town, 
to cemftsre the tumber of tneft* cwj(ht br tnjn tn pan ef the csml nhkh hod been 
«T«d«d, wrth dw octmber of aoKlb ou^t in w ee dy partjee Durinf the cnum of the 
CKperireent certno portion of the ccnd, ebout 6 frtn the intake was cWarad fr 
ma ea t tetrrvilt f abctn 3 to 9 monih*, erdnrhhnf wrtb emy other k u pee tk m eojRL 
The ektm tce waa cuperfieU in ao fir a only the tned* tJcrgi the hanla were t nui wtd. 
without dig UfUfl f the canal too nrach. 'ne t^th of the canal the ant cf iha rTperiom 
b bout 7 6 m. it* depth doreg 6ood abmn 80 oo. Bonsaliy it flucniatet l e t wren 
50 etd 80 cm. 

A (et of fou urine laid aeroaa the canal at the cretra f the cleared peftian 
A tn Ftf 0) each ctrbia bcLuf csttpowd of threa lewre* tied eT¥l to oxl ai^ wnahtnL 
Tlw dmaiiea h^een rtrmin wai I 5 m. Another art f four e tr ina a wae placed m the 
weedy pottno C B " to Ff* A) Tba currem wta Sowisf frtan the dc ar ed tn the weedy 

portli^ 



FnwaTibleVIitwaeenthaiihcCiapefiinctwiTeTywOBtactooJy o eo m the p«t*<w 
rj natural food euppl} AppfoxHBitely equal wwnben of Ualmi were onsht « ™c 
cbered and » eedy porWi Coewdermf the total caleh of all epeoe* the deaied poftw 

TwUed twwa a* inwB> tnMb a* dia weedy port**. I »n ewe* tta eiuili 

eeetily dwtrftputed epeer the *lope* and bottom of the camL Tha amber erf *naO* e»W« 

cktrewd ttewifly rw^nl the end of the year but roae again frean tha foOowme June 
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Tabi^ VI 

SHOWING THE NUMBER OF SNAILS CAUGHT IN AGOCZ CANAL 


Date of 
collection 


28 8 46 
II 10 45 
16 12 46 
23 12 45 
Winter 


16 6 46 
11 7 46 
29 7 46 
10 8 46 


A. 

Cleared portio 


Bulmus 

Other snails 

Totals 

62 

10,024 

10,076 

19 

2,052 

2,071 

31 

1,339 

1,370 

64 

1,767 

1.811 

37 

C89 

726 

0 

273 

273 

91 

430 

641 

128 

688 

710 

179 

064 

843 

231 

378 

600 

120 

- 

1,000 

1,120 


B Weedy portion 



VIII EXPERIMENT IN BAHR EL ZAWIYA (23 7 45 tO 2 8 45) 

Four hundred metres from the intake of Bahr el Zawiya, two strmgs of palm leaves, 
50 m apart, were laid across the canal, followmg the contours of bank and bottom of the 
canal bed The stnngs were composed one of six, the other of four palm leaves, and 
the width of the canal at the position of the stnngs was 115 and 8 6m respectively, the 
depth not quite 2mm both cases (Fig 7 ) 

After 6 days the snails attached to the leaves were counted, with the followmg results 

Table VII 



N 

p 

mlottca 

mareo^ 


ttais 

0 

0 

0 

0 

1 

0 

0 

0 


1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


It os seen that no Bulmus were caught on the shallow borders near the surface but 
that all were caught on the bottom, at depths varying between 50 and 180 cm 
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FAin-ixir T»J« DI ■XAn.-ofTonB nttAja 




CnM Mctfan ot B^>rT 
cl Zciiiji ct lo ccil oo o4 


IX. EcnxoaxT Dr mua tDorooni (33J.4S to 0.S 45). 

TTi ra^ <*nd ww efccrtd, dtmn* th* aood. for itmct of 80 m. on ekhw tide 
f bri^chu^ibom3knu£rorntfa*fctita.crftl»(«i»l. The dewtd p«t « KmjtJ 

i_ ® ThclwrantnprdJim. 

fa lenflh «ad tW 0 3 la. epen. The Uddw «• pii^ cctwi the e«^ fcOowfrw 
to comoen of to bed to pen whm the c«n«] w«* 15-2 m. wide nd 3 S m. deepfFk. 
8* tod b) *- V 

TUrteeo deyi fatcr to Udder wm Okteo oot cxnaioed eixl to nomber n{£»fics> 

ODtbt w« couDCod CFtf. to) 



It k MVt Iran to cxperfaiem tot i 

(1) Large ctrantt wfakh cfata Iran weed* tad u r i » t] r » Cor wuIU bycDppfat. 
rw y ib^ir when utpt Bit itft for rertam ttoie 

(3) Tb« estefa of coeik k on to *Jop«B, BudoMn to deep ctntnl chtnoel 

to toOow pans nett to b«nkc. 



»> ^ It r • IJt \ 


>’ > r tf 




U I It s’, 

t I't- ’fi't 

s '\’ itrri f' (! c 

J% n '1 - ' t' f MlU't 

(1 Vi!, 'S ,1 "'fic 

r- 


\ tVT nt'T'T I ^ V ^*1 J \ 'I >' U “S IS t.» . •' 

Kno., -1 i,*r tv - rN ■{ t 1 ,>^t) },rt>- ! *->4 " "S r 5 i!rr,' ‘tat I'm 

,j- , 1 ^ , 1 in' c a t’ -- ,rl i-t 5 *■ !l ,.1 i1,'j , h r 'vj-. t-v ‘,1 f 1 

•« cr U H 1 • ti' V'!. !' r_ •', \ rrV J-'r' r,5 - P • 5» 'm Jnv r 

‘ CJ , I vvt r t I- ’ r r 1 ' a’ i' I ' V 1-1 '"f , f 'h 1 { '1 r» 

'mn.J.} < 1 , '‘t IrnJJ -„/ vt-rr p' ,«• ' O' l! f tr ir.- . ' - fv i ) a >' n 

■5 ,':vi 'U cti / .'tm itTfT t f Ust* 1 U f J , ’<•» f tT ’ ,i «5 f > li. ’ a' >.!rp> 'nl 

a ru't-l’f' < f h' ' I"! f 1 s' " \ nit 

I < J MU 


1 i ' 


Nl *a' t> 1 

If ^ ' 


- » - 4 

1 

( 

t 

4 - iJ !rp, 1 






\J txiiPtt'PT IN A )-v) ')nMr,ti\ i> 

Tlic crpcnmct ( \ i camr,l rtit m one of tlir lilxmion p< mlv rr-enil)Iinr n tcrtiir 
onal, fed wnh NiV uncr end I ivini. a v airr opatu of rIkoi Id cnhic tnctin 1 he 
\taicr V nintimp part of tlir nmr d,S'«( Ji frimentut and Shfi /' i'ntm wnr plncnl m 
the pond ttrMhrrvMth K' pilm |rnc^ carh frrrT, I to I Sin lonp ni d nhout 1 tn np\tt 
I he palm In^c' \ ctr- cnminrd at inlenah of C, nml 2 ih)N to compare the Irnt'tii of time 
n-cpitred for a kwh! i atUi 1 he ttniila catirlu and the rj i ma ea ,!rpo ned on the Ir ,\ra 
aarrt, counted ind rrni'oed and the Iram replaced into the pond In ah nit 1 inontli 
more than half of the ISuItrui nnd lulf of the Plnmrlnt wnr catii ht J hr minilicr of nada 
catiaht dccrra'cd aaitb each collection asilh feat cxceptiona At the end of the experiment 
onlv \ CO feat, live anail aacrc left and cmpt\ hell" aicrc found in iiiitnhcn Seven collection 
count were made nnd the dcinila of each nrc pten in the follow inp tahir 
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ruM-tXiT TWt oi txm-wrorn) mtEAMi 

Tam DC. 


Somber of 
coHnn. 

Smber ofd*) 

Number of tatSt, 




nmmU^ 

ift 


91t 



Zod 

a 

3*4 




t 

m 



stb 


a* 



■tfa 





ath 

X 




T* 

11 





la 

1.430 




cowtxonowi. 

From the fcregonif expemneniA h I* to ctedude that — 

1 A «nan oombes of BwCdob «o bdtig amed la the nuddk «ttd oppo 
liyen of wtten of the 

2. A fair proportron of Butaaa prcMst la t rtnam caa be caught wrth 
palm ferreit eren m the preaoxe of other oqtat^; rtgtialJOQ o the pa^ leara 
are rery attruthre to the trtaila, eepecaOj aher the hard cutkk of the leaf ha 
begun to aaften through decay 

3 Bubm are dutribut^ eqooOy (ttct bodotu end alopea of the canal 
bed m abaUcnr caoala (depth to I m.) eapediBy when the canal a wide and the 
strength of the current b^en by TCgrtatjon. They are more or Icaa confined 
to the akipes m deq>er and swifter cinala. They are not able to withsund 
current to the Hme d^frec at. foe inaUnce, Nmtvtm 

2. TuEATUEer »t Palu Lw T»am. 

It has been mendoned already that aoaH rtmcml by palm-leaf traps ba 
been put Into practice as a cnotrol toeascre In all cases where the cootrol of 
water nect saai y for our nrial methods of ekannee arid lulpbadoei, h 
impracticable. 

ilfiioj of Trttimm 

1 The weeds are remored from both aides of the lueam where the 
water is comparatrrely shallow with atcUe and hoc, by ocr regular dearaoce 
gai^s. As m our usual weed dearaflces, defimie lengths are assigned Kcoed- 
iog to the weed cooditroo, and the wee ds are thrown far up the banks to prtraU 
any hacksDding that sroold cause reinfectioo down-stream or proroke 
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obstructions at the intake of subsidnrj' streams Before beginning clearance 
it IS an adrantage to remo\e snails bj net 

2 Portions of palm Icatcs arc then stuck into either bank below the 
surface of the lowest water level, about 1 m apart 

3 Three km of bank arc assigned to one man, h\ mg in the neighbourhood, 
who is responsible for maintaining the traps, removing the snails and keeping 
his stretch permanently free from weeds Ihc collection of snails takes place 
at weekly intcnails The collectors arc instructed to remove traps carefully 
so as not to drop snails into the water The large snails arc picked and counted, 
egg-clutches arc removed Then the traps arc shaken a igorously on the bank 
to shake off such snails as haae not been picked, and the traps arc replaced 


Advantages 

The mam features recommending this mode of treatment arc the following 

1 The elimination of the ncccssit) for the closure of intakes as well as 
the apphcabihU’ to all main canals, regardless of agricultural season 

2 Cheapness The palm Icaaes can be obtained casilj and free of charge 
in most cases They can be used for about 2 months each and inaohe little 
labour The periodical clearance or sulphation of big canals entails hcaa^ 
expense with regard to labour, transport, equipment and chemicals 

3 Readiness for sulphation at any time All mam or sccondarj' streams 
in which palm leaves arc used arc kept permanently clean from weeds No 
time need be lost for weeding — ncccssarj' before sulphation — and sulphatcd 
waters can act for the whole period of low rotation giving best results 

4 Continuity of snail removal and suracy The method can be applied 
all the year round, the 40 days of “ w'lntcr closure” of water evccplcd At 
the same time the traps act as a means of continuous sura-cj , and as they arc 
but 1 m apart, they giae a clear and accurate picture of cna ironmcntal and 
seasonal fluctuations of the snail population 


Results Obtained in Mam Streams 

Betaveen July, 1945, and December, 1946, 39 main streams in Tayoum 
Provmce, totalling approximately 450 km , avcrc treated by means of palm- 
leaf traps and about 250,000 Btiltnus aa'crc removed Only six of these streams 
were treated by traps alone for the avholc, or the greater part of this period 
The rest avere sulphated once or tavice and not treated avith traps for a certain 
time after the sulphation, or else snail collections avere suspended for longer 
or shorter periods due to scantiness of snails, clearances, etc , 11 of these 39 
streams avere treated avith palm-leaf traps in the last 6 months only 

An excellent example of continuous treatment by palm leaves can be found 
in Bahr El Bashaavat, a heavily infested stream, 22 km in length, avhich avas 
cleared only once in December, 1945 (Table X ) 
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rnTM-ii-w ntAT* n s-tAn Bmiu) mcAM 


Tm* X- 

W^<K* BWS»«? COUICTID MOVTKVT riOM S tfa IX T CT MX M 

or AXM>tJLV TIATI. 



NMmtiTt at ftapMu. 

Vlanb. 

Kiabcr af fiabaac. 

IfU Jalj 

aa^ 

im >1x7 

I.«4J 

AliflBC 



1.500 

Bcptmbcr 

ICM 


an 

October 

«4a 

Aiia«w 

alt 

NoT«ab«r 

m 

flCTtO^Kt 

u 

Dacrtnbcr 

eVame* 

Octi^ar 

VO 

Ilia Jeauerj 

WRnrdaura 

Xomaber 

171 

TAruMj 

»• 

DntiTiNT 
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ApcQ _ 


Totkli 

to«.3«a 


Far purpiwe* of cotrrptmotw the mrage number of Sn&au cetrgfat cm thi 
crap* per Kcdc per Lm. tm okultted far each ocob} (Tahk \I} end aBo fa 
each month (Graph). It win be aces that the arerage catch of naOa in 19^ 
raned from a half to 224 aoatb pcrwcti per km. in different canala, the anrap 
bem^ 37 5 giafU. la 1943 the rariatioo had bees redoced. Dot erwe t fi ng 9S 
eaaila per week per km^ aad the m cT if e week]/ catch per km. for alJ i tr e ii a 
had faQen to 12 entlla. 
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Table XI 

RESULTS OF TREATMENT BY PALM-LEAP TRAPS IN THE FATOUM, JULT, 1046, TO 

DECEMBER, 1040 



Length 
in km 

£ 

truncatus 


Name of canal 

Total 

collected 

Average per km 



1946 

1040 

Bahr Youssef 

24 100 

13,676 

11 4 

0 6 

, Wassef 

13 200 

1,734 

1 0 

3 1 

Teret el-Agouz 

0 600 

6,810 

22 3 

0 0 

„ Havraret Adlan 

0 300 

7,084 

32 7 

11 2 

„ Wahby 

08 120 

1,723 

0 46 

0 40 

Bahr el Adawa 

0 010 

6,660 

60 3 

16 3 

„ el A’lam 

0 174 

4,136 

27 4 

10 6 

„ el MaslOb 

0 010 

1,006 

44 0 

07 0 

„ Dar el Ramad 

0 640 

6,600 

10 0 

36 2 

n Sennoures 

10 604 

6,276 

0 3 

14 4 

„ Tanhala 

10 400 

4,244 

1 8 

11 3 

el Zaniya 

7 100 

2,727 

34 6 

0 0 

„ Talet el Ali 

0 000 

2,000 

0 0 

3 1 

n n Wall 

10 600 

6,730 

13 3 

10 1 

„ el Wastani 

4 000 

2,716 

00 8 

4 6 

„ el Ekta wa Garadu 

10 500 

2,076 

7 0 

3 1 

Dissia el Gedid 

4 760 

2,024 

10 3 

12 0 

n Tobhar el All 

6 600 

23,001 

217 2 

20 2 

, , Wall 

4 000 

2,622 

26 2 

0 0 

Arouss 

11 000 

6,817 

30 1 

10 4 

n cl Narla 

30 216 

2,308 

0 00 

1 2 

, cl Gharaq el Omflmi 

28 626 

3,243 

0 0 

9. 3 

ti Self el Dm 

6 395 

10,818 

lie 3 

5 2 

It Awlad Mohamed 

4 606 

1,706 

10 6 

3 n 

n Qualamaha 

3 360 

4,904 

66 7 

18 1 

Abou Dmguaah 

7 468 

1,211 

7 6 

7 9 

, Asr el Banfit 

24 870 

092 

1 3 

0 0 

7 0 

18 1 

11 0 

2 4 

1 1 

8 0 

9 4 

21 6 

17 8 

7 2 

3 9 

2 7 

o El Bashawflt 

Abgig el All Ma el 
Wall 

Ahnet wa el Atamna 
„ Aboqsah 

Abshawai 
n El Honshi 

1, Anz 

Gannabiet Anz 

Bahr Matfll 

1, Nakalifa 

Abo el Mir 

Y, el Ghaba 

22 280 

6 700 

7 680 

11 800 

16 000 

4 300 

6 600 

2 300 

2 160 

3 460 

10 060 

12 860 

100,284 

1,762 

096 

401 

223 

269 

312 

248 

76 

197 

237 

207 

224 1 

Totals 

464 087 

246,216 

37 44 

11 76 
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Uot U)e nomber of aniila coHected lo the £m 2 or 3 mosthi fell tbirplj nerer 
tgiui to mch fignrt* »ppto»diAng tKo*o of the fim coOeetioiu AW»ogh the* 
renihs ire in ptrt doe to tulphctkiQ nd leaMCiil TirUtn>n, h it bderred that 
wheoeret the treatmeot of cistk t&foted with noQt it aot pcailblc, doe to 
difficultJet m dodog the intake*, or on accoont of the Uck of Iiboox tn a ffren 
area, palm-kaf trap* can be yery effecordy uaed u an altcnutire method in the 
control and redoetkm of the RtaO popolatjoD of the ftreamt. They arc aho 
very uacfol m the aunrey of large atreatn*, eapeoally when thoe are only lightly 
Infetted ynth tnaHt. 


SoniAST 

PaliQ'Ieaf trapi hare been ined by the fiilharxu Dcatniction Section of 
the Egyptian hlhuttiy of Public Health for tome tune to t ur reying ttr eam * for 
BmE/hu tntmeatMJ Tbe method it toptfior to aumy by dlp-oct In atreatn* wuh 
a acanty anaH popoladao. 

The palm*Ieaf trap tt ako recognised a* a cheap and regular method for 
aoall remdnl which la especahy convoueni when dearance and aulphatko of 
•treaiQi tt not posalbJe owing to dUficoIticB of water control. 

An account a grren of the appbabon of palsi-lcaLf trap* both in tuiiey 
and taall remoriL 

A aenea of apednenu k desotbed which throwa light on tbe extent to 
which cnailt are carried by large atreama and at what the pioportwa 

of tRiilt csoght by trtpa in the preaeoce or abaenca of other Tegetaboo and tbe 
(Gstribution of anuk m atreatoi under vanooa cnndrtion* of current and depth 

It it condnded that a amall number of >n*iT« art earned in the ouddie and 
i^per layer* of water m the mam caoak that a large proportion of BtExMs 
present in the itreani can be caught with palm lore*, rrai la the pr cstoce of 
other aquatK Tegetetton and tte tbe ar^i are distributed equally orcr the 
bottom and alopei of the canal bed In ehallov canals but are more or less coniined 
to the ilope* in deeper and ewifter caoala They do net withstand a ■tmog 
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AN ATTEMPT TO CONTROL HOUSE RATS IN RANGOON 

BY 

J T HARRISON, a r c s , m sc • 

AND 

H C WOODVILLE, a r C3 m sc 


Three years of bombing and of Japanese military admmistration had 
caused such a degeneration of the sanitary condition of Rangoon that, at the tune 
of the Allied reoccupation in 1945, special arrangements were made to deal with 
a possible outbreak of bubomc plague The success of the prebaiting method 
of poisoning Rattus norvegicus suggested that this method should be tried against 
the rats met with This is an account of the method evolved and its success 
during the period May to November, 1945 An account of the investigations 
needed to establish the method is being published elsewhere 

Five species of rodent and one insectivor infest the houses of Rangoon 
They are — 

Muridae (Rodentia) Bandtcota bengalensis (Gray and Hardwicke) , Rattus 
norvegtats (Berkenhout) , R rattus (LiiyNi) , R exulans (Peale) , Mus 
musculus (Linn£) 

Soncidae (Insectivora) Stmcus caeruleus (Kerr) 

The relative abundance of these six species is mdicated m Table I, which 
shows the total number and proportion of each species to be brought into the 
laboratory Since all specimens trapped or poisoned in vanous areas at various 
times were brought for exammation, these figures should be reasonably un- 
biased The maximum and minimum proportions of each species from different 
areas in which not less than 100 were obtained is given also 

* Our thanks are due to the Medical Officers and Inspectors of the Health Department 
of Crvil Affairs Staff (Burma) and of the Rangoon Municipality for their willing co-opera- 
tion , to U Kaw Thein and U Tun Ngwe, for their permission to use parts of the 
Zoological Gardens , and to the members of No 1 Pest Destruction Advisory Unit 
RA S C , and U Mio Khin, b sc , and Maung Gale, b sc , for their assistance at all 
times 
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Per cmL 
af total. 

bbrbnn asd mWmom prr 
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11 

IV-M 

RtTba aarngioa _ 

187 

• 

0-ia 

A. raOm „. _ 
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• 

1 17 

R. ir (—r „ „. 

14«« 

40 1 

(-71 

3 Jmj 

lU 


1-4 

Swm ram3t»i 
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4 

11 

Total 

2,T*8 




In tbe foIknrtQg ootea <n the apeaca abe rangta art thoac of approxfanalely 
95 per ceru. of all aduha. The InfonnatK® girtn and abbrrmtiona taed. 


\\ Wocfat a g 

L - Loath of bead cad bedf (aoaa te cbos) in ram. 

T « Tel langtfa (ems t« dp) ca pereeooc* ^ bead nd bodr ln*t±L 
HF - Leagtfa of Und foot (excbuBn* dawt) te bsb. 

M > blenaMe a* rmxnber of paba f pettoraJ end Bumber of pain of r*bfc 
•> oxcl nUTobn’ 

Further dctilb are depoeted in tbe Uniranby of Lcodee M5c. Tbean (WOQimul, 

fia “ IrHa- BI ttIt Pt* or Leaser Bandicoot Rat — ^ 0 aUa 
ap. — CaaMarr ip. “ Gwmemyt *ak. the naroo ©fen teed for the lodkn form, b rithrr 

*^**^*80 tTwST^L 130 to mm. T 75 to 93 per cent. HFSJtofSmai 
M TcnabU 12 to 20 nert afeaya fymmetrfcaL 

Tha b bhBt wd tbe ecn aeoalL Tbe fur b eoane mbwit of btj^ 

cad bitnro ham tHag the e pp e ar aaca f dart fnr-brwwn abort trey beVrw imaDr 

dutr cncr*h to ic»l tbe hcndi. Tbb apecie* cao ba etmfuaed only wufa flefrtu afftep^ 

A fiTMi *D pads OP the hmd fret are rounded ■far real m R^ttui ipp. tM 

jv^ gt tfe~bM ofOM outer toei of each hmd foot are been or bdnry-ibaped, oaiaiir 

wab mail accrmciy pad. 

Adnha of both aeica 1^ charaetemttc amefl r rmbmer ru of tvhrn ttro™ 

Of cnrTirttd they erected tfaor bnrttei end apatjyfae r bhc ? t 

wrrtte* hard, they mad* plcbba They appeared to femapabJr of 1™^ 

formal^ b uin we n with great powen of pcnetnrw di/ixigb cren p w «iu*ltfr 
corKTett. Tba buTTcm merr e at ea w re with an arerace of about ten emraoce nol^ 

lUa of tb* apooca acre abundmt m aU par« f Rwcowt. They t mered bouiej 
and atorei at ground Irrel, ml madr iwrrow* tt the eartb flocr of poorer ba» 
•enrTHTto the cnaracTwhtan brorm rat - f? Jufamrmn vP*l“l 
\\ 50 to rs lomma L IM » 230 mnu T M to 115 per cent. HF 30 » 
45 imn. M 3 + 3 “ 12. 
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The muzzle is longer and sharper than m Bandicota, the ears rather larger, the 
fur IS less coarse, grey brown above, grey below 

Rats of this species were confined to the docks and central town areas In Kantawgaie 
district of Rangoon they were not found north of Little Sisters road, ancf none were found 

in Bahan, the plague centre 

RaitusraUus W 40 to 160 grammes , L 110 to 200 mm , T 95 to I3o per cent , 
HF 25 to 35 mm , M 2 + 3 = 10 or 3 + 3 = 12, sometimes with 11 mammae 
The common form has a rcddish-brown back and a sharply defined white belly, 
evidently belonging to what appeared to be the chne J? r khyens^s Hinton (N Burma) 

R r jalorensis ^onhote) (Malaj-a) A very few nondescnpt specimens of the ship-rat type 
■were taken The typical form was unmistakable, the nondescnpt could be confused with 
R norvegtais from which long toil, sharper nose, and larger ears distinguished it, or with 
R exulans from which size and mammae distinguished it 

These were decidedly tree rats We have observed colonies running about in the 
branches of trees and bamboos and entering houses through the roof They did live inside 
houses, where they were responsible for damage to clothing and books In contrast to 
Bandicota, specimens of this speaes were always very clean 

This species was present in all parts of Rangoon, particularly in better-class houses, 
but nowhere was it the most abundant species 

Rattus extdans, the “ Little Burmese House Rat ” = R concolor (Blythe) 

R exulans concolor is the westernmost representative of a species which ranges nght 
across the Pacific Islands, and which was first described from Fiji under the name 
" exulans " 

W 15 to 60 grammes , L 85 to 140 mm , T 100 to 140 per cent , HF 20 to 
25 mm , M 2 -f 2 = 8 

This rat is like a small R rattus, but the colour a greyish brown with the underside 
grey, never white The number of mammae is constant and characteristic ^ 

In habits this species strongly resembled R rattus, and indeed the two species often 
occurred together R exulans, however, was more abundant inside houses than out 
This species was the most abundant in all parts of Rangoon These rats, howe\ er, 
were less conspicuous than R rattus, and in mixed colonies the white bellied species was 
the more oftea descnbed by householders 

Mus musadus the cosmopobtan “ House Mouse ” 

W 7 to 25 grammes , L 60 to 100 mm , T 95 to 135 per cent , HF 13 to 22 mm , 
M 3 + 2 = 10 

This animal was not always easy to distinguish from R exulans except by mammae 
Although present everywhere, it was nowhere abundant 

Suncus caerideus the “ musk shrew ’’ or “ muskrat ” = Croetdura sp = Pachyicra 
sp , probably = S mtennus 

W 20 to 100 grammes , L 90 to 150 mm , T 50 to 80 per cent , HF 17 to 
25 mm , M 0 -J- 3 = 6 

The nose is long and mobile , the teeth more uniform, "without chisel-shaped 
incisors , the eyes are very small, about 1 mm in diameter , the tail very thick and 
sparsely haired , the fiir is soft and smoky grey m colour 

All specimens had a charactenstic musty smell and a very shnll squeak 
This shrewmouse was abundant in all parts of Rangoon It was carnivorous, although 
It would take a vanety of foods from biscuits to bully beef , it probably lived on m’sects such 
as cockroaches and cnckets, although it would eat young rats readily Table I gives a false 
estimate of its abundance because it was not affected by poison campaigns and therefore 
very few bodies -were obtained except by trapping 

Rats are of importance for two reasons, damage and disease Whilst m 
Rangoon they were more feared as earners of disease , it is probable that were 
the importance of the damage fully realized it would be considered to outweigh 
the question of disease 

In Rangoon rats were encouraged The staple food of the human popula- 
tion was nee, and no one seemed satisfied with his meal unless some rice was 



mjtii BAT amiot tjt baxocioy 

left OTO B the end. Ahtmigli die cM eutlierritiee endeumreii to lure the 
inbbnh dumped In one pljee ind deered, miidi of the nee tea totteted etoetod 
the inhibited iren to be eiten bj dog^ ctotei, end rttv In in* dtenm- 
Buiee., 1 liijo tB popnlBroo eta muntuned. Riti ttere beinj tapped B 
the nte of 10010 700,000 1 year md in the contie of 1 year 700000 ritt ndt 
cit over 2,000 ton* of rwe, 


WBOMIC KAOCI. 

R*n*oon ’Tu rtoccupied bj AUkd Uw»p» In Miy IWS. C«e» of bubomc 
pU^e were appearing In tbc Balna *rci of uie town, but owing to poor ditgneva 
and ootiAcaUon at fim, the abc of the oetbreak was not realketL By tbe end 
of Jane K wta rethaed that plague waa aaautmng daogeroaa pfcportwm, a:^ a 
roata poaoo ctittpiiga wai commencKl b thia area. The first treatment toot 
a month and after that ooljr one outbreak of three caaea wta recorded op to the 
tiiDO of fearing (be town in Norember In afl, 11 caaea were notified from 
Bahin Iticlf bat U te ctrtab that many were 
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One oi the two RMtm wta plded op dead la the houae of a ^aguo caioihy 
the other two rata were trapped. 
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On two other occtnom the faveatijiUoa of plague caanalliea prodoced 
repom of white beffitd rata blltng dead from the raftera InreaUptioD of 
reported bfeatiliom by white bellied rata ahowed that such faofeautiofta 
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were usually mixed colonies of R ratUis and R exulans As noted above, 
R rattus is the more conspicuous, and it is possible that reports of “ white 
, bellied ” rats dying in numbers may really include both species 

Fleas — Only the two species of Xenopsylla were found Identifications 
made from the keys in Smart (1943) were kmdly confirmed for 473 of its fleas 
by Major Leeson, of the London School of Hygiene and Tropical Medicine 


Table III 

MEAN NUMBERS OF FLEAS PER RAT OF ALL LIVE HATS EXAMINED 



Number exammed 

Xenopsylla astia 

Xenopsylla cheopis 

Bandtcoia bengalensis 

621 

1 46 

0 14 

Rattus norvegtcus 

121 

0 66 

0 33 

R rattiu 

111 

0 23 

0 30 

R exulans 

387 

0 27 

0 29 

Mus musculus 

28 

0 

(1 flea only) 

Suncus caeruleus 

87 

0 07 

0 21 


There were no noticeable differences m the distribution of fleas m different 
areas of the town Further details of flea distribution are deposited m the 
University of London, M Sc Thesis (Harrison, 1947) 

Important Species 

From the lack of R norvegtcus in Bahan where the plague outbreak was 
centred, it was evident that this species was not mvolved M musculus was 
ruled out by lack of smtable fleas, and it appeared likely that smce B bengalensis 
bore so few X cheopis it too was of little importance The inference, therefore, 
was that plague was carried by R rattus and R exulans, and the occurrence of 
dead infected R rattus pointed to this species as the most important This 
evidence, however, was not sufficient to imphcate any one species to the exclu- 
sion of others and control measures were directed against all the rodents In 
the absence of any evidence to implicate S caemleus, this shrew was left 
unharmed 


Methods of Control in Use 

The danger of plague had been sufficient to justify a permanent orgamzation 
for the control of rats in Rangoon Under the health department, the town was 
divided into a number of areas each under an assistant medical officer of health 
In each area a samtary mspector supervised rat control, which was carried 
out by one or more gangs of coolies Each gang consisted of a charge hand 
and about slx coolies who, in 1945, were receiving Rs I /2 as and 14 as a day 
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ropectnxlf A» c«i be opectwl, the gr>de of labour obUmcd for till wige 
wi* low Control work co r an ted of tfepping and gaajlnf 

TTMppag 

Moodeo cage trapi were oaed, each of mtenial duDoalocu about 14 x 14 
X 25 cm- Theae tnpa worked on the p j m cj p l e by whlrfi tiHfig of the bah 
releaaed a door which doted ettber by a tpfing or under ha own weight. Both 
pattcna were of a hard teak lie wood and almoat totally endoaed, the roathnam 
aperture bemg a tmaD barred window at the end or in the root 

Trapa were laid in 4 few rtreeU at a tune. Uaoally two trap* were prtn 
to each booacholder wbo w*i expected to bait and act them. Rao were collected 
on the following mondng TVipplog wa* contimicd in each area for from 4 
d*y» to a week or more. When, at oot Initijation, detailed record* were kept 
no aigoificant change in the number of rata cxnght each night could be o bw tT cJ 
e\ en when tr a ppmg ww continued in the aame area for aome weeka (r Fig.). 
The K TCt ag e catch during the whole period obaerred wax A 5 rats per 100 trap* 
per night Thu figure h rnoch lea* than that giren by the Ilarcourt Botlo- 
Initftote (19®)i who obtained 7 5 per cent per mght» but wrth no other method 
of control in opertUoa. 

Tripping had been the popolcr setbod of “ coatrol for many jean. 
The Hercourt Butkr Institute Report (1039) rtotrd* that tbe total numto d 
m» tnpped in Rangoon during 1(04-38 wire 1904 734.SS9 1905 789,632 
1938 753,618 1937 716 467 1608 569.59»-en arerage of about 2,000 

• (br 

Trapping wsi enforced under tbe Japoncae, ond reporu Indxatc that this 
figure waa toaintamed. Houeehotdera w^c rctponiible that rtta were caught. 
A catch was rewarded wah ten cctita and a lottery ticict, a ftaore brought tbe 
pumahment of bong c*med by lony for some mile* into the country and bang 
left to walk home. The chief teHih of *ach enforcement wta a trade in fire 
rata to pot into the traps 

R^ had been remored frotn the Rangoon populabon at a rate of Kw>e 
2,000 a day for many yeara, and yet the latt were, to aQ appearance*, flounsUng 
It was endem that tripping a a mcana of control wta of httJc rilue. 


Gmtang 

The method of pump gisatng was modi faiwred by tbe local authoride*. 
Our experience of the method wa* not frrourablt. 

Tht ined»d f pianpmc down ww of dw rrt burrows 

relcncd b ; di T<c m crarndt m cooma mUi «ir w lod tBOWtw Oibe ,***=*»«? 
m etoud* of dmt tbem and fliwIlT ihe bow «u mwWxawO and tb* 

bbeked. Powder* uwd wert ~ <7 « Poc«i A wal errow ow cxpewmcc 
eyroar whK* * rfpuudiT ka effiom for tbe pcwnpflW method Tb* tpoon method 
«rai oot (Bed omx m dL/bcuhy of ftndait all bok* 
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The efficiency of gassing was found to be low A gang of four to six coolies, 
Nvith one pump, could deal ^vlth up to 400 holes a day Usually about 40 holes 
were gassed and the rest blocked In Rangoon the number of holes per umt 
area was often very large, thus one gang under a Bntish corporal took a month 
to deal with an area of about half a square kUometre, which was not unusually 

heavily infested , , , , 

The kdl appeared to be poor, large numbers of holes reappeanng alter 

gassing Thus in one market place all visible holes, 231, were gassed , a week 
later the area was gassed again and 173 holes were found , on the following day 
20 fresh holes were found 

With the exception of the limited area where R norvegtais occurred, nearly 
all rat burrows seemed to be the work of S bengalen^s, all dead rats obtained 
by gassing operations were of this species 

To investigate the reasons for repeated failure, an attempt was made to 
measure the concentration of hydrogen cyanide m the burrow after gassing A 
length of lead capillary tubing was inserted about 60 cm down a hole which 
was gassed and blocked as part of the usual routine Fifty ml samples of air 
were withdrawn at intervals and HCN estimated The method was considered 
to give a figure accurate to about 0 3 mg per htre Results are shown in Table II, 
and safety limits for humans (Henderson and Haggard, 1943) given for 
comparison 

Table IV 

Concentration of iicn iv B hengalemit burrow after pump-gassing with 

“ Cl-MAG,” AND SATKIV LMITS 


Time after closmg hole 

Concentration of HCN 

Me per litre 

Parts per million 

0 

2 4 

2,000 

45 mma 

2 4 

2,000 

80 , 

1 2 

1,000 

100 , 

0 0 

760 

120 

0 3 

260 

23 hours 

less than 0 3 

less than 260 

Rnpidlj fatal 

3 0 

3,000 

Fatal after 30 mms 

0 0 

600 

Safe for 00 mins 

0 00 

60 


The concentration achieved in the main burrow was just sufficient, but 
remembering the branching svstem of burrows with many blind allejs, it can be 
assumed that a sufficient concentration was not likelj to be obtained in all parts 
of the burrows 
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In our Tior titerefcre. giulDg was of doubtful T*lue igilott B 
*nd tm« iKe pnoctptl pUgue ctmcr uxmtd to be R. mtrns nlwb id at 
Inrc m burrow*, giMing wai of no Talne m combttlng pUguc. 

Aj Car t* could be dttccrercd, pol*otung had never been o*ed b Rangoon. 
At the tune i fairly Urge «upply of barbni drboojte of rarkra grade* wa» 
rrtilible, bit no otte poi*on ercqtt toduini tneutt wblcb, as lett* confirmed, 
wa* umcceptible. Soene white metue amred later but not until jott before 
our dep art ure . 

method of prebntmg tod poUonmg had been used In lliwali by 
Dott (1933 and 1945) and had been worked out b detail for R Msrrrpcv 
and R. rettus b Bntam by the Bureau of AnnnaJ Popuhttkuv Oxford UnJrertIty 
(not yet pu b lhbed), and the Brrtbh Mblatry of Food Infestation Control (IW0). 
The method cooatsted of condttionbg rata to feed on * bait at certib poiols. 
Wlm the nta b the colony were effe ct! r e ly conditioned the bait was replaced 
by the tame malenil nuxed wuh a suitable proportioo of potaon. If any rats 
were left thli pobosing w«* folknred op usmg a diffomi ban and a different 
potaon. Thn teebAK^ue properly uaed wx* found to kJB all tbe rati m tbe 
colony It w« dedded to try oot tktt method against the Rangoon spedca 

Aot Base. — ^Tests showed that both (adhfdoals and colotues of B fey / ' 
ruu and of R. rtOmt and R. talatt showed a marked preferen c e for rict etrr 
aoy other foodstuff tested. Boded nee was preferred to dry rice, and atoce 
the amount eaten appeared to depend oo the dry aretgfat (24 per cent) the 
bulk eaten was Urge. Boded poltihed nee was thus a very coa repent bah 
and poison base since it was bulky powder stuck to h resddy and there being 
DO husk tbe whole grab was eaten. It -wv found to attract rats sccmtCKDed to 
feeding on other food, tnd wrth unprejudiced rats even poisoned nee was 
prefer^ to other foods. Boded ncc, tlKTeforc, was idoptH as tbe tUndard 
bait. 

PotsotL — Banmn carbonate, the only poisoo sTtilable, b of low tonaty 
Tlie dose —r y for certtb kill seemed to be of tbe order of 1 gramme per kg. 
body weight It wa* therefore very fortunate that tho nu accepted a bart of 
such large bulk as boiled nee. Tests with rats conditioned to feed oo flour 
showed that a suSoeitt dose of barium c ar bo na te could not be taken in such 
a bait 

Admixture of eren ■ small quioSity of barimn carbonate was found to 
produce a marked reduction b the imoupt of foodstuff eaten. locmae of tbe 
proportion caused a pr ogress be reduction of take until with more than abtut 
25 per cent. Ettic or no bait was eaten. Tbe maximum arooent of bamim 
carbonate was ingested when boded rice contained abmt 14 per cent of it 
To allow for oneren nunng the standard po»on mmure adopted was 16 7 

percem. or ooe part by weight of banum earbonate to five parts of boOed rke. 
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The result of a large number of tests and calculations showed that when 
a mixture of this sort was used the amount of barium carbonate mgested by 
the rats was between 1 and lO grammes per kilogram body weight This 
allowed only a small margin for error or abnormal feeding 

Prebathng — Tests mdicated that B bengalenns, R rattus, and R extilans, 
showed the same avoidance of new objects and of new foodstuffs as had been 
found with R norvegiais and the cosmopolitan forms of R rattus They also 
showed a similar preference for feeding at the same place and on the same 
foodstuff each night As a result of these and other factors, when a new bait 
was laid little was taken at first and thereafter the take increased daily The 
maximum take was reached m about 4 or 5 days and thereafter the take usually 
oscillated about this maximum 

If the bait had been poisoned at any time before the maximum take, some 
or aU of the rats would have failed to eat their fill at the baiting point As noted 
above, the margin for error was small and therefore a large proportion of the 
rats would have taken a sublethal dose For this reason poison bait was not 
laid until the fifth night of baiting, and care was taken to lay the baits in the 
same place each day 

Poison Shyness — Some tests were made on rats which had survived a sub- 
lethal dose of poison Results varied, but m general either they would not 
accept barium carbonate in nee a second time within a month, or if they did 
accept they showed a marked resistance to the poison 
Procedure — ^The procedure adopted was 

1 Baits of from 4 to 8 ounces (100 to 200 grammes) of boiled nee were laid at 
suitable points 

2 Rice was renewed daily for the 4 days of prcbaiting 

3 On the fifth day each bait was replaced by a similar amount of boiled nee 
containing about 16 per cent (1 in 5) banum carbonate 

4 On the sixth day excess poison bait was collected and destroyed , dead rats 
were collected 

Containers To facihtate the findmg, collecting, and replacement of baits, 
and to protect them from rain, dogs, and trampling, it was found of advantage 
to put each into a covered container One promising container was a short 
section of large diameter bamboo, but because of the large number of traps 
available and already familiar to householders the contamer adopted was the 
standard wooden trap with the shdmg door removed The dose of prebait or 
poison bait was put mto the traps which were then distributed to baitmg points 
Tests showed that after the imtial avoidance the boxes were visited readily 
by the rats 

Records Baits were exarmned daily and the result of each recorded as 
Complete, Take, or No take,” accordmg to whether its nee had dis- 
appeared, been partly eaten, or appeared untouched Such records proved of 
value in reviewmg the progress and efficiency of poisomng 

The usual objection made to poisomng methods is that they 
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tre dangenra to bamtra tnd other »nlnul». Duriaj tho ctrapaign co hamaa 
c»*uaIUe» were recorded lod do daiin* were nude for loo of dotuoUc toIfcaK 
Except m tome prirtte prenmee, all haiu were liid in the etjotajnen mentkned 
abore, and the prebaiting gire ample opport u nity to warn creryOM cencmed. 
The bah wn of luch conaatency that it had to be eaten on the apot, and in 
grain slcrea the u»c of the bah coolalncr enaured that tU reaxhici were coUected 
and not left to be aw ep t up and rcbaggtd whh the fpih gram. 

la thcae cmnimitancea no danger waa to be expected, but at fim 7 wt»oo 
baha were dyed with methylene blot by adding a cooccnttatcd aolotjoa to the 
water in whiidi the rice wx* boded. Although tbn gtre a aatafactory cotoor h 
was daliked by the openton and later abandcctcd as imnccctaary Dyed butf 
b o n c fC J were ttaed occanonally in exposed pomnoes. 

Coatrof hy P o uo it tng 

In Rxngoon tbe object waa to prerent the apread of tbc bubonic pUgue 
outbreak winch waa occurring tn t^ Bahan area. In thk region lata were 
to numeroQS ai to contUtute an apparently cootlnaoua popolatioa, condhiont, 
preiumably faroarable to tbe apniul of pUgue. It was decided, ther ef ore, to 
try to reduce tba popolitlao quickly orer a larg* area rather thin to attempt 
local orterounatMO. 

Potaoniog wu earned out in areas of about lOD hmaea at a time. Rice 
was beUed centnQy and distributed to containers to tbe bouaebddera. Two 
or three comaioen were giren to eacb beuaehoJder who laid then where be 
thought beat. The baita were replaced daily and the take froen each recerded 
It b feared that some complete'’ takes were caused by tbe bouseholdcn 
throwing away tlm bait. 

Poboned nee wu Uid on tbe fifth night of baiting On tbe following day 
all containers w er e collected, takes recorded, cxtxu potsoo burnt or buned. 
Dead rats were coUected at tbe came time, but tbe search for bodies vat nea 
rigoroua. 

Success m rat control h Indicated not by dead rata, Iwt by tbe tbs o cc 
of lire ooes arid tbcir damage. Thus tbe number of dead rats f^ound tnd the 
of poison miy not be used u meas ur es of success. In this tntttncc 
aoccess was esumsted by absence of plagoc and reduction in mnnber of rati. 

In Baban, after the potson campaign waa weD under way In July tbe ody 
of human plague were three occtaring at the same time and place in late 
August. None <•^1 ^ was recorded up to the time of learing in Noretnber 
Past records, h o w ever suggest that in Rangoon ibA diaeese reaches its ro JTrrm m 
In July or August and thereafter dies away so inch a result would not hare beea 
unexpected witbom any control of rata. 

TTic resuha of trapping wer e ao Tsnablc that no relxance ctuld be placed oo 
tbe trapping rate except m identical orcumstances. For only one area were 
lUch and comparable records arailable before and after pocsoerfng In 



257 


J L HARRISON AND H C WOODVTLLE 

91st to 94th Streets, Kantawgale, trapping was carried on continuously for 16 
days up to 28th August using approximately 323 traps per night This ax^ 
was poison baited in two parts on 6th and 12th September On the 15th 
September trappmg was renewed for a further 16 days usmg approximately 
320 traps The number of rats caught each night is shown on the histogram 



Dav or TnAPPlHq 

Histogram of the number of rats trapped each mght m 91st to 94th Streets, 
Kantawgale, during two 16-day trappmg periods, one before poisoning and one 
after Approximately the same number of traps was used each time 

The reduction m number trapped was marked Before poisoning the 
mean number trapped was 22 4 per night with a standard error of mean of 1 5 , 
after poisoning the mean number trapped was 8 3 (s e 2 2) that is a reduction 
of about two-thirds 

Discussion 

It IS evident that poisoning can be used safely and effectively in Rangoon 
It is true that m this campaign only a 60 per cent kill ivas obtamed over a large 
area, but, as has been pointed out, local extermination was not attempted and 
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» lew efficiency polKui wa» bonf u»cd. Erto to, ibe meOwd was mudi more 
effecUre than ether tripping or gwing By using i suitable sejoence of bam 
and pobom. by tchicTing a reauunble I m prore m cnt in sinrtalwei, and by 
orgainisDg i lyitenabc block comrtif, it sbouM be pouible to reduce tbe nt 
population of Rangoon to a noaQ fraction of its f on ner sue. 

Foitba r tses Tcfa b needed on food prtfacnct and on tbe scceptsbibty 
and docage of nnous poaont so that a suitable scqueoce of baits can 1 m dee 
mined. PirTimimiy tests, bowercr should not take long and detailed inrnu* 
gatwo conld be coe^ned with acthe control, 

StriIMA*T 

1 An oat break of bubomc plague was expected at tbe tioK of the Allied 
reoccopation of Rangoon in 1^5 Rat control by poison was attempted. 

Z 'Hie town was Infested with BnWkors io^afnuo, RmJIms retho, R 
enlan, some ft ftorrrpms, ilmt jnsrshu, and the shrew Smjkks cttnleus. 
Notes on the appearance and habits of each are giroL 

3. league a c cp cd to be associated with the itm three only 

4. Trapping and gassiQg metbods had long been in use and were 
c o Mi dered m^ectfre. 

5. A oiethod of posontng with banum carbonale m boiled nee after 4 
days prebaiting was ei^red. 

6. Retuiu arere sstafaetory and with further research the method abeold 
prore an dTecerre method of coitroL 

ftEFERE^CE3 

Dorr R. £. (193SV Tbe prrtoited fretUac rutaw Eaetfaod of rat ceatnL H m ^ it 
PUwUrf RefW «t. 7«2. 

** Rst coptrol oo H s w sllw i so^r can s pto tsiian.*’ /ML, 41 71 3lL 
ItAacopsT Bptui i K i if T UU or Pouc HaaiJW (ISOS^ Report on ths rat fto worfy 
of RsnCQA pert ares, 19M. 

ItTOm* fc Haoqajcd 0W3) Noakiua >oa« and tbs pTSKapVss of mpfastiwi »» 
endue their action. tt e co o J edn. N*w Yoit ^ 

Sm«T I (IW3>. A hwsdboot for Ois idea uflari oo of maeets of taedicU i m p of uo ct 
London Britskb llittcatn (Nstwral H»to«T>- 
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SEROLOGICAL EXAMINATION OF HUMAN AND CATTLE 
SERA FROM PAI ESTINE FOR THE PRESENCE OF ANTI- 
BODIES AGAINST A BOVINE STRAIN OF LEPTOSPIRA * 

B\ 

H BERNKOPF, 

L A STUCZYNSKI, 

T GOTLIEB 
, and 

CH HALEVY.t 

Department of Hygiene and Bacteriology, The Hebretu University , Jerusalem 


Leptospirosis m cattle is a disease which has only recently been recognized 
in Palestine (Bernkopf, Olitzki and Stuczynskj, 1947) A few localized 
outbreaks have been observed and its symptoms have been described, but 
the actual frequency of the disease in this country is unknown Yet such 
knowledge is desirable, if only for the reason that the same agent which causes 
the cattle disease is also responsible for severe human leptospiral mfections 
About 40 human cases of leptospirosis have been diagnosed in Palestine dunng 
the last 2 years, at least ten of the patients being butchers 

The diagnosis of the bovine disease is not difficult if it occurs m its severe 
and often fatal form, which is characterized by jaundice, nephritis, haemolj^ic 
and haemorrhagic symptoms But ammals with the more frequent milder 
forms without jaundice easily escape detection, though they constitute a graver 
danger, from the epidemiological point of view, than severely jaimdiced animals 
Laboratory diagnosis must rely on the demonstration of the aetiological agent 
or of specific antibodies in the sera of, the diseased ammals In addition to its 

* This work was aided by a grant from the Palestme Board for Scientific and Industrial 
Research 

t We acknotvledge with gratitude the help and co-operation of many physicians and 
\etennary surgeons, particularly among them Mr G B Simmins, Director of Veterinary 
Services, Dr R S F Hennessey, A /D Medical Services, Dr Y S Goor, Veterinary 
District Officer, Tel-Aviv, Dr G E Ajoub, Medical Officer, Jaffa, Dis S Btesh, K 
Marbero and E E Lehman, Medical Officers, Government Hospital, Tel-Aviv, Dr 
A Levitt, Slaughterhouse, Tel-Aviv, Dr A Birman, Slaughterhouse, Jerusalem’ Dr 
B Kirsch, Slaughterhouse, Jerusalem, Dr S Dreifus, Herzlia, Dr A Markin, Kfar- 
Saba, Drs H Heller, Ch Shiber, J Casper and L Reif, Beilinson Hospital, Petach- 
Tikwah, Dr H Natanson, Haifa, Drs W Gotfried and D Burstein, Raananah, Dr 
V Ellenbogen, Kfar-Malal 
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tunpOoty the Knlopcal rortbod hM the tdmtUsc of nuking a nrtroip«ti\c 
d lagnrwn poawbie, alace the anuhody ture In the acnim rcmaa» hifh for a 
cumber of yem in majij caea of teptcnpiral Infection. It wa* therefore decided 
to uae tbe agglutinatiaii teat for the from nation of the blood of cattle In pobbe 
ilaagbtertKJutei to gam an appnalmate picture of the frequency of ibo mfecOon. 

Ticirxnjci. 

Alnui S cx. of blood to oboiaed from each ankaal vfaeo h to IdQed la the dcairbitr 
Wauae , and the bV»d «M Ih o ugh t to tbo Uboca l ory ta etanle centnfoce tobca. After 
cm tr i f ugm g tbe nnhetrd wrum in dihnfan* of I iO and 1 1 "00 vn empbared for tbt 
■tshzdmtien ttsia. Forrootaed, cooceatretcda nip co ii om f ifae borlne Hnk> ofLr >t» ^e 
■olated la tbh eouatjj wfaid) h eiooely tcland to L. (B ea ’ ix o f r a rv c a iae m . 

Gorua aod Uaixtt IM7) cod of tram of L. (die Jadaen main, 

tindtr aoppifed by I>r J C. Baoov, Tba WrUcome Laboratories of Trofiiad >ltdicb 
Land op) wan ui^ aa aft ti pa t* Sorum dihitnoa and lap to apira M itije o vert mbtd kt 
ctyaa! quanddes ki »ran tcat-tubaa a»l arm aarobaiwA t 37* C. for bouia. 'ITx (obca 
wera tben kept at rata tanperamta ovmriibt. Results wm trad tbt foUovlag t u e rnky 
by aamlninc go o^tr a d dropa by dark Bdd fliixnkiailcat aitb lotr powrr oUuXita. 
3m ctOtlng poafaira reaetMPa fc> ddudom of I 200 gerr always trt a ated, and the nigbot 
dfhidoo girtnt a n e gul rocaJ agttadnjtioo ar«s determined. 

SeaotjQOicif,, Exawxancm or 3n. not SijUtobtd Cami. 

Ouribf iha eoum of one year (I 8.44 to 914 47) tbe aan of 688 head f cattle bnanbi 
ta tSa tlwgtaetboQaes of Jeimlein. T«1 Arlr, Ifenlh and tbe Rfxr*5sb* dittrfa *m 
«■— fnr f if Mifdrt PifteaB bsubo f am (7 1 K 1 74 «cn HBpla 

lo eadi) vm toted a differcit tiFTw-« «f the year Data en tba agghnnatECA ebomd 
ft aKb ah u g b t ab ouaa m pi e a enaed to Tabla L 


Taau 1 

onrana-taoM or ttu oba accoaarv to njaxaroomaL 


WjUgbUT 

harms 

f 

Total 

of 

code 

used. 

Po». ^ Pos»- 

1 20 1 1 -00 

Laol 

Poo 

1 30. 

j ^ 

Poa*- jfsrricn Poa*- 

1 *00 t 1 so 

1 1 1 

Pea.. 

1 •« 

Opgto 

uadrtti 

mioad 

Pcai* 

tr. 

1 to 

Pea- 

1 t* 

i 

13 

11 

I7l ) 



30 23 

(1 4 

) 

1*0 

3 

-ri^irhr 

1 1 

11 

33 

1 

T f-A*n 

9 



tl 41 

(16 ) »«0 ) 

Kt 

.. 

IT j SM 1 34 

“0 ' 174 

■ 

KCjfJUba 

IlcTska 

B 

tf 11 47 

(41 ) (IS 1 

» 

10 j 4 * — 1 1 - 

1 



TatsJ 

1 

set 

133 a 1 3JI 

(ITS fti )' 
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41 
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43 
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Of the 869 sera examined, 153 (17 6 per cent) gave a positive agglutination reaction 
in a dflution of 1 20, and 83 (9 5 per cent ) m a dilution of 1 200 Positive sera were 
encountered m every batch though their percentage varied with each groUp of sera 

Thirty-six sera with a positive reaction m a dilution of 1 200 from seven batches 
(450 sera in aU) were titrated with both the bovine strain of Leptospira and with L ictero- 
haemorrhagtae to detemune their final titre The results of this senes of exammations 
are given m Table II 

It will be seen that among 36 sera so examined, two were still positive m a dilution 
of 1 3,200 , nine m a dilution of 1 1,600 , mne in a dilution of 1 800 , and eight m 

a dilution of 1 400 and 1 200, respectively With the excepUon of one serum, which 
reacted with both strams to a titre of 1 400, all these sera reacted either negatively or m 
a lower titre with L icterohaemorrhagtae It is particularly noteworthy that the two sera 
with a titre of 1 3,200 against the bovine strain reacted with L icterohaemorrltagiae m 
dilutions of only 1 20 Among nine sera positive agamst the bovine strain m a dilution 
of 1 1,600, four were completely negative against L icterohaemorrhagtae, three were 
positive to a titre of 1 20, and only two were positive agamst L icterohaemorrhagtae m 
dilutions of 1 200 and 1 ^0, respectively Infections of cattle with L icterohaemorr/iagiae 

TAnti II 

COMPARISON OF AGOtUTlNiN TITHES OF 36 POSITIVE SERA AGAINST Leptospira icterohaemorrhagtae 
and THE BOVINE STRAIN OF Leptospira 


Maximum titre 
against the 
bovme stram 
of leptospira 

Number 

of 

positive 

sera 

Number of same sera positive agamst Leptospira 
tcterohaemorrhagiae m dilutions of 

Negative. 

1 20 

1 200 

1 400 



1 3,200 

I 3,200 


_ 

2 

_ 


_ 



1 1,800 


4 

3 

1 

_ 

1 

- 
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1 800 

g 

2 

2 

2 

3 

- 

_ 

- 

■BH 

8 

4 

1 

2 

1 

- 

- 

— 


8 

3 

6 


*” 


— 
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are reported in the literature (Kathe, 1943) Concurrent infecaon with L icterohaemor- 
rhagiae and the bovme stram carmot, therefore, be excluded , but it seems probable that 
these reactions, nearly always of a lower titre agamst L icterohaemorrhagtae than agamst 
the bovme strain, may be regarded as coagglutmation reactions The followmg fact also 
supports this pomt of view several young calves which were experimentally mfected with 
the bovme stram developed an agglutmation reaction not only agamst the bovme stram 
but also agamst L icterohaemorrhagtae, though to a much' lower titre than agamst the 
homologous stram 

With no previous survey of this sort to serve as a precedent, the question 
arose which serum titre sh6uld be regarded as mdicative of a past leptospiral 
infection The possible occurrence of " natural ” antibodies against Leptospira 
m bovine sera must be borne m mind A serum titre of 1 200 or higher was 
considered significant for the following reasons (1) The sera of cattle from 
farms under the strictest vetennary control in which no cases of leptospirosis 
had occurred, were always negative m dilutions of 1 200, whereas positive 
agglutination reactions wnth the bovme strain and with L icierohaemorrhagiae 
sometimes occurred in such cases with dilutions of 1 20 Sera of young calves 
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were *lw*y» completely oejttive tgiltm both ttnlitt (2) The igelaunim in 
•en wah a poaiUre agglutuatioo re»ctioa in a dautem of 1 200 were apecific 
for the bonoe ftrain. Whea tetted afainat L, i*roUrtwr7*ap* theae tera 
were dthcr oegatlro or In genera^ reacted ui a lower utre. (3) Sera fihicti 
were poartjvc with the boriDc etrain to a litre of 1 200 were freqoently pcruure 
IB bisfaer dHutloni aa well (4) A acrum titze of 1 200 b ecncrally cxpoaklercd 
to be proof of a paat Infecikm with L. uUn/tMnwrk^ut m human being* 
and m rata. (5) Noo-tpectSc tndbodtea frequently duappeax after besUsg the 
•era for 30 mmtite* at 66* C Aa will be acea from Table III four poffllrt 
acra which were tre at ed m tlu* way ertber retained tbeu^ pmiota litre, or 
showed only a alight decrease. 

If dHudoB of I t SOO be scented «* proof of p«*i ioArctm witb the borios tutirt, 
then Cl hisb p e tc e n Uge m (^5 per tnC <S3 «toane 6S9 csfaiabl be R([anit\I «i 


Taiu IfL 

iNTLCXMci or to. OY m aanxmanoN ixicnm tx rt i r ui waa. 


0«rwi 

Tar* acaiaw bona* Uptospif* 
tenia ef flob •oxvK. 

Tor* * bwTwwhpSew*** wnicf »w*m 

fan hwahroeg (Jt> rnktr*. M Zi. 

|n 

1 440 

I 400 


1 t0O 

1 100 


1 400 

1 400 

■ 

1 SOO 

1 #00 


b«m( bem ctfrefied n the pett. Botereaif ralniiisl titn of I I 600 were to be itrwfr'I 
n dgnlftcsat, tbc paiu ' of ge f pi «» l o u» l 7 tfifeded inkncl* would *ti]l be ai bwh m 
34 per cent. (11 enoDf 450 sen) chntrd to the «Ttd poaoi (Tahle ID- I dw foOoac* 
•!] Mrs afskitcHtiag to dOe of I 300 or hJtber are wnned peanhe 


It win be seen from TaWe I that the percentage of lera with a powirve 
aggfutinatkio ractloQ in a dilation of I 200 raried m the different daughtn- 
fyutiM In Jeruttlcn, 8-9 per cent, of the animal* cuittmed were found ponlire 
in Td Anr the percentage of poartire aeia wi* 9 per cenl. while the nonibw 
cf poartivt sera in the Kfar Saha d *tnct and in the Heraha tlaaghlcrboirwi 
was a* high a* 18 per cent Tbeae differenrea arc, presumably due to chance, 
aa oar numbers are small and the percentage of poaiurely reacting animaii 
Taned from batch to batch, but it may be penned out that not a ongl hamati 
case of leplospirows wa» reported from the Jerusalem region, while the mayjnrr 
of htiman cases came from the Kfar baba. Henna repon. 

Beth locally raised cattle end unported arumala are *laughiered in PaJestme. 
We tried to determine the country of ongin for the ma;orjtT of the immal* 
exatruned. The raults are sumnianzcd In Table I\ 


It win b* noted ihrt dw bw!be« pcrrml*** of po«tn •«* wn fcwndwn^ 
Pilettran c«tV; (11 per ceru.) AnwOBtbe«nls<rfP*W«Mootictne»iitort «-- 

» ser* from wsWr bufljfao r Jwnti* ") fli powtire r 


diiuOoo of I "5 (J3 • 
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per cent) Thccc animals live m s\\-imp> rcRions and the hiRh percentage of positive 
sera obtained from them is intcrcstinR from on cpidcmioloRical point of v iet\ Leptospira 
arc oitcr orpanisms and the buflnlocs have certtinU had ample opportumt> to accoutre 
tlicir infection in water Amonp cattle imported from T urkcj the pcrccntnijc of positnc 
o-as 8 7 per cent , and among cattle imported from Iraq, 10 per cent l\\o positives 
were also found among nine animals from Svm and the Lebanon No clairn is made 
that the percentages of '•positive” animals represent the real frequenej of the disease 
in the diffcrint countries Our numbers are too small for siicli a conclusion Hut it seems 
justifiable to conclude that infection with the bovine strain of Leptospira is present in a 
varjang but rather high percentage among cattle from the countries of the entire Middle 
East 


lAtlLT IV 

evrrer Acconnisc to coi ntiiv or oiuoin 


Ongin of animals 

Total number examined 

Positive 1 200 or higher 

Palestine 

321 

30 (1 1 2 per cent ) 

T urkcj 

240 

21 ( S 7 ) 

Lebanon, Svna 

0 


Iraq 

HO 

0(10 ) 

Unknown 

209 

15( 7 1 ) 

Total 

bOO 

S3 ( 0 3 per cent ) 


RELATION OF SFRUM TITHE TO CARR II R STATE IN CATTLE 

It would be of interest to determine the percentage of animals walh a posi- 
tive agglutination tilre which arc still earners of Leptospira In cNpcnmcms 
reported earlier (Bcrnkopf, Olitzm and STUC/yNSKi, 1947), tlic excretion of 
Leptospira m the unne was demonstrated 4 weeks after infection, Leptospira 
were demonstrated histologically m the kidneys of an infected animal 8 weeks 
after infection (Ungar and Bernkopf, 1947) In order to learn something 
about the upper time limit for the excretion of Leptospira, the following 
cxammation was undertaken 

In the course of one of our series of agglutination tesu, pieces of kidncj were taken 
from slaughtered cattle togethcrvvith the blood, and the tissue pieces were fixed m formalin 
Tissue samples of five kidneys from animals which had been shovvai to have agglutination 
litres of 1 200 or higher were stained by Lcvaditi’s method and were examined for Lepto- 
spira No organisms were found Similar negative results were obtained when vve 
attempted to demonstrate Leptospira in the urine of cows from the settlement of Tcl-Amal 
which had passed through an epidemic of leptospirosis one and a half jears prcviouslj’ 
Among 65 cows examined serologically, 5-1 animals were found to be positive Urine 
was taken from 20 of these animals and was spun rapidly in an angle centrifuge The 
sediment was examined for Leptospira with the aid of the dark-field microscope No 
organisms were found It is therefore supposed that only a small percentage of serologically 
positive animals, presumably those which have only rcccntlv been infected, arc sttll 
Leptoipira earners ’ 
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Bonxt snuDi or umsrvn 


miiPtATioH or gau or *\ti. 

R*tj are kncrwn to be carrieri of L. tettrokarmarHu[i*t and olHcr itnjct* 

of Leftotptrm. In order to dctHde If they tlwarry tbe boririe ttramof lojftni, 

the of 509 rat» were exambicd wralogiailly The nti were aoght it the 
foUowing place* 

Two htmdrcd and twenty nu from the neiftbourbood of Jaffa aod 
TcI-Attt caught for the Govenuncot Laboratory foe plague 
Jaffa. Vie examined tbcae aomnla with the kind perraiaaion of Dr Ajooi 
the \LO in charge of this taboeatocy 

Thirteen from the premiaea of the Tel Atit alaughlerbooac. 

Eighteen from prirxte houac* and farm* where case* of leptoaplroaa 
had occuned a abort thne prcnoualy 

Twohtmdfed and 5fty*eight from Raanaiiab>HcTxIaaad theoeighboar 
hood, which 0 aauated m a regwe where human ca*c* occurred, uid where 
a h^ percentage of alaoghtercd cattle were found to be powtire. 

Moat of the rata belonged to the tub-^pcoc* KoXru rattas afrsaKdrfrar and 
ii.r ratflai, and a few of them belonged to the tpeota R. fwmymct. The 
nxttth-tr^tall length of all the wa* mcastiTed and 1 10 of then vtrt 

20 cm. long or more. The aera were toted agrnai the borine atnin of L/ftoifn 
and againat L wterekaeMorri^ur lo dlltitlon* of 1 20 and 1 200. AO the ten 
were eetopletdy oegatire agtinat the bortne atraia It b corduded frecn thete 
findlDg* that nta are not carrier* of the bonne ttrxm of Lrptatpua. Two nt 
acra from a farm ta Raananih reaacd m titre* of I 20andl 40 agaimt L. irtrr»- 
katmrrhMgim Tbe acra Crocn 20 additional rata aod of two cat* all from thk 
farm were cxamiDcd and found u cg at ire. Tbe ponurc result with L. tetm- 
kMr»en)tMfist acema tncundoalre, b^uae of the low utre of the acra. It omat 
be pointed out, bo H crer that three hifcctiona with L. icunkaraerri^igt 
occ ur red m the coaattl plain dunng the past year two of them m tbe oeghboor 
hood of tbe site where the two antmala with pontirc acta had been found. 

czAMiNATiO't or COA rtou Pcoru wo«EiKQ c< njicotmaiioDfn. 

Slwe people wuikmj in alaugblerhooaca are particularly likely to be 
e xp oaed to mfcctioa* with tbe borrine ttram of Lrpi«t{ara, tbe blood of 207 
so^ pcTKma from the alaughterbouae* of JenmJem, TcI-Atit Ilcrifia and 
Kiv Saba waa Four positnre acra (2 per cent.) were found troong 

tSiTn (two of them from the Kfar-Stba and tbe HerxCa alaughterhocsei). Only 
one of them r eported a prenoua attack of leptoapiroaii in which tbe <fi*e** 
had been rccognncd ae^ogteaDy end chnicaJJy two oehen reported * 
undiagTLoaed aer er e docaae m tbe paat (one lyphtad like, and ooe ncphntb) 
the U*t could not recall having had any diaeaae ai n ce be took up this profeauoo. 
AiaroN aod Btowx (I93S) reported that among 45 aewer worken rune (» 
per cent.) gave paaurre ae na n reaction* with L. tclenAm wiin (gyrar Tbh 
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percentage is much higher than that found by us (2 per cent ) One possible 
explanation for the difference may be found m the fact that infected rats, the 
source of mfection of the sewer workers, excrete Leptospira durmg their whole 
life while the mfectivity of bovmes, the source of infection of workers m slaughter- 
houses, seems to be limited to a short period durmg and after their mfection 

Summary 

1 The sera of 869 head of slaughtered cattle were exammed for agglu- 
tmins agamst the bovine strain of Leptospira Eighty-three sera (9 5 per cent ) 
gave a positive reaction m a ddution of 1 200 or higher 

2 Five hundred and mne rats were exammed for agglutimns agamst the 
bovine stram of L icterohaemorrhagtae None was positive agamst the bovme 
stram of Leptospira and two reacted m dilutions of 1 20 and 1 40 against 
L icterohaemorrhagiae 

3 Two hundred and seven workers m slaughterhouses were exammed 
for agglutimns agamst leptospiras, and four positive sera were found 
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In In'- “ Re circhev in ^lccileulc anil OUur Xililrc c-', Sir liio'ivs 
Lnus dn nttenuon to tho c ih'n^c \ liu li lit nij^ cvimplc of i liimnn nrcil 
for pillniion inMte rc-tirch nml promote I nowlcd'fji whieli n- to hcLOino 
useful to the hcilth of Innmnut In tropicil iiltrr uc Intc nn nt)i‘.nndinj; 
c\imple of <tich n need It i i dren r jiroer which c\cr\ \cTr ctiiici in 
infinite amount of 'Ui'icrintt ainonK the iiiuUrnouri htd inhihilintH of tin 
tropica It IS t condition winch In-, hccti in%r‘tiRatcd In main of the practi- 
tioners who have come iiitu contact with it Init the \er\ \ tried mows thit ire 
held regarding; its actiologt tc lift to the lack of true I nnwlcdpc tint we pobscss 
about Its cause '1 he large ntunhers of papers winch arc c\cra tear published 
on the subject of treatment arc clotiuent of the therapeutic difTicnllics 
encountered 

Ibis paper IS based on obsenntions made upon a large number of eases 
of tropical ulcer '^ecn in Fast Africa and Njasahnd Like mans other workers, 
the wTiter has come to regard the condition as an infection imposed upon n 
localized area of si in ischaemia, and has been dissatisfied with the results of 
treatment directed solclj' against the infective part of the s\ndromc 

•lorn inclchtcd to the I) M S , N>n''a1nntl, for pcrmihsion to publish this paper 
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Tkt Sxu of Electwm of Tnputl Vkn 

fiiWT (1&45) hu pomtcd oat that Utcre t« marked pnomici ta the dntn- 
bade® of blood to the tmoe*. tnd dm tho ikln of tte JowerHmb tt of the k« 
fanpwtirtct. That ibe lower part of the from of the lej* and anllc» h» an 
uBiunal blood aopply ha rtcopmed by. many wotkera, and to tha 
aboonnaGty ha been alrrihutcd the tondeoct in dm area of Ibe Icm 
of tropical uker (Ctworru. and Bcoukan 19^ Here the Wood acppfy to 
the akin b malntaiocd through tcrmiixal blood vctaela of ad)oiniRg titem 
which fall to erreriip, WootAJtn and Wn>D€Lt (1935) bare poloted out that 
tbcae aame reaaels arc tmonnOy ndily mpphed with raiocoutnctar fihra 


T*onc\L OLCEK D« irrAauA.m 


Like their noghboart to Eaat and CcatraJ Africa, a large proportion of 
the Afrkani in Kyaakod Irre on a aoboptuttal diet they ere, farthenoore, 
a prey to hcaty hritmtah Infestation. TTio I mp T eaal tai that obserrer raerro 
u that like the coodhloc of priaooen of wv to the Far East, the tutirea become 
atabOised at a low lerd of health. Only rarely do they ahow the daancal florid 
tyadiotDci of dchnency states. In thar condidon adTcrse Cactora tuch a* aocne 
sperifie dffeaae or prWoeged aethity aggrantea the enating defdeocy and 
bring* h to hght 

Of the aigQi of de^CKOcy m ds peauat u Nytalasd, felhcalar 
prominettce orer the doghi and bnttocka, doe perhaps to aamaUtioc of the 
armteres piloram mmdea, and a faairleM dry atrophic cootfition of ibe ikk 
orer the shms arc rery frequently seen. Pi-aTT (1M7) haa recenlljr recorded 
data of the argoi of notntional health in Nyasaland. Among them b: obserred 
that the akin waa atrophic m 63 per can. of the inbahhanta of three riQjtcs, 
that xeroati was fonnd in 74 per cent., and i rondhioQ of ** permanem goose 
fledi " m 43 per cent. 


A looff deacriptKB of Cb« ap p earw of tnmsl nicer m not/ast)A«il m r 
rmtt-ntM Utmter* abeady m a ikfrnrr lo bn fC-Hnr Cononix (ttC^ o 

n> f— wrr — cbo ulccTS aecQ fai tb* Sodao ihaie with ibem foond lo Nt* 

Fit* potots fcnnSoa their uccmi enc* m to* latnr tenkotj msy b« comahmd to 
wortfay of ^^tJ***^ 

( ) Tb* fa»deDe* n * ea* onal, ■ higfaetT toward* the «nd of nin* Tn* * 
nJVctu] m tb* hrtry hoapttal CBeodsnc** ms* -I to 8 w**4a liter Tbn tush locileJK* 
vMi food difflculoe*. «i»d tbe hardest worlt m tb* Mdi A 

reUnoenbip w«» ■••n m reuuiti for tb* East ACHcaa tore** in wtnwi hl*b modoe* fci 
IWl— iS aanoded «icb tbe pirrajhai food •caratr wnonjr tbe orCIkni _ ^ 

(1) A larr* p«>r«rt»» of olcrr* <W%elop *potu*oe<»nl7 tr«B pmwimt •nnfl boiW 
fnH tber* M fa ibnc c*»e* no hntorr of tminaa. I serKi of 322 c**e* •em * 10 * 
oartiml pr o r loc* of NTmIsad, 147 bea*B •* fcbop«dac etiedet. wbd* fa tb* 8«nheni 
Prorfac* IW oct of 319 brfm ta tbn «»t 

T tn-w eppTDunM* to Coamm.** 4 fwr ce* TTw Bnptwnon f*n»d 

tbe nicer* of •pemwieoa* orvn rwi moer inilJ<B*ni owrw thsei tho*e *>oeh 

fbOowtxl Osama- , , ■ .t, 

( ) An ewociaied eoodiDcsi of maicsnl gngrrta wa» pre ralmt from wba* ^ 
*o i i » mn < 3cty fcKznd oo lb* torface of tropacaj ulcer i 
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n mamfoted by ttrophy ind ddbmuty of tbe mih. c ihmy iiin, domrixd 
hur frowth, 1cm of per^ptratloo uul oigcctire coolno*. Thoe ire aO «pu 
wiuch are found In a ulcer prone coauntuuty in NyasalajvL 

In health the blood flow tbroc^h the atm is extraoely IibOe io order that 
itJ foDCtlon of a radiatcr aorfaco may ainre. When the blood flow filU below 
a lerd conament with a proper ntitrltioo of the ailn a definite otirch from a 
prelimlnaiy wheal or blt«er to necrema occurs. Thu profreswoo a seen in 
the dcrdopiDcm of a bedaoco and Is nuTTored in the atagea of tl* apontaocout 
type of tropical ulcer and fumiabea additlocal endeace that tha latter leiba 
u prurutrily doe to local rascular ocdualoQ that ft K m fact, a local gangrene. 

Attention baa recently been focused upon cooditlom of impaired circuliUoa 
and mjtntkm fn winch the blood rcascii are at fault. TTie operation of sym- 
pathectomy a now frequently perfornied In a Dumber of pathologtcal cooditiota 
WTth the mtendoo of reconog the blood aopply to nornal by remoral of sym- 
potbedc actrrity The lot of these cooditiom U^udea erythronulalga. indolaa 
ulcers, \oIkmanaa cootracCttrc, and thrombo-tngeitia obbteruta. In exped- 
mental animals, Jaicoos et d (1932) showed that titer tympathectossy the 
▼easek regen a degree of mdep^ent tonoa. Id man \\xn is a wealth of 
eridmee to show that though a eatahx amount of tonus docs retunt, U does 
not reach the aboonntl preopenthe IrreL EnnotM (1947) has ruggesttd 
aympatbectotny causes bestefit fay remortag the rarobdlTy of the ska 
drcuUtioa. 

Th* armpstbetle lOBrmlan of the uker-prww pet of tha trf retjoim camUcatse. 
It b SDppbetl by esodaifr d ir ec te d certain of STtnpsvwts fibres amsx from tba najeefca 
ced» of me Urert] born of trey matter tyowr bet a bm ibs lOdb thoradc lod the 2nd Iwnbar 
w B inents toefusfra Tba UnT* md'^nty of the fibre* a/r derriFd fnwn tbe lumbar •rpoemt. 
Tha TOcocociftnctDr fibre* are cben cotioeDtrated aaaardinf to Lmcnt (193*’) in tba fint 
httobsr gtn ghon. After reiaytns n Uw cympslbmc efnin , frry rtnu cama uwartti tnwr 
tbe OCT re* Hrppljwtf tbe (otrer ectretafty a^ an dmribiiTed to tba anennlr* ca^ilbrin 
mn* W>d tha raceotly lecofaired ai wito far vcoom afauat* Of tbe m a d tba ar wrfafc* 
rrcetra tbe r i ch e c t Ktpply Oebar Sbrea supply tba Brast idanl* aod axic e t iws* pOonn 
mtwdes. Tba wodt ^ Toco and Kaiswn (tvtt) and of VtccpUAJoi (19^ hi* shown tbs 
tba aupF^ to tbe reweb t« tut coatamau* abm tywis tn thel oxuanilir tayer Iwt that 
plexu* reern e* cacuwnt mnforcciorot fiwn tbe panot trunJc Doubt hu accordCTcfr 
been thrown on tba rep o t ted appea t anea of dmaJ rtsodiUwUao foBowHt paiiaituial 
l Ui pp u g, awl LcalcHl >w> aseitb e d lua pmoaDendr gooi recuh* denred from the 
to drebeD of postulated afleraiu fi b res wtji ais ujaKcmed fa tefimly drter 
mfatia; reatd tooa. Ttu* iTw ha* bean nxoraualy opposed by Lvwn (19(2). 

ALTEKXITITI METHODS Of OBTAEfttrc STMTtTnmC UUUSE. 

Clearly tn operttioa of tba magnitude of aympathectoiny k aX iodicatrd 
m the rouUue treatjneflt of tropieal olcen. Poor «bcr methoda of indocint 
sympatbelK release m the ccmdiUon hare been studied br the writer Com- 
bined wrtb local treatmeot of tbe olcer they hare been found to retard the 
phagademc p r o ce ss and to ptomote healing They suffer from the common 
daidrantage that tn woe esn the sympathetic pamlyw be regarded as per 
mantnt. Benefit resuhs from t temporarr tocrca*e n tbe Wood lopply to 
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the affected part, and from th^ re-establishment of a proper balance between 
the two halves of the autonomic nervous system, when the normal balance 
previously was upset by sympathetic preponderance 

(a) Penartenal Stripping —Beneficial results in the treatment of indolent 
ulcers of the legs by periarterial stnpping of the common femoral artery have 
been reported by a number of workers, including Lambert Rogers (1931) 
More recently, Kirkaldv- Willis (1946) noted its value in a leprous ulcer of 
the foot Theoretical objections have been raised to this method, to which 
reference has already been made , the present writer has abandoned its use in 
tropical ulcer, chiefly because of the African’s dislike for operation 

{h) Lumbar Sympathetic Block —This procedure requires the paravertebral 
infiltration of the lumbar sympathetic ganglia as they he in psoas substance 
In a personal communication, Farr (1943) described its good results in tropical 
ulcer , Laure (1943) successfully treated the gangrene of typhus in this way , 
while Simmons (1945), has noted its value in the treatment of chilblains The 
application of lumbar block for thrombosis of the lower extremities, first 
suggested by Leriche (1934) has been well reviewed in Anaesthesiology 
(Editorial, 1943, 4, 3), and also by Leslie Williams (1944) In phlegmasia 
alba dolens, impulses arising m the thrombosed vem are carried over the ' 
sympathetic system and produce spasm in the homolateral artenoles and 
venules Prompt subsidence of all clinical manifestations are reported in a 
large senes of cases after sympathetic block Gelfand (1947, unpublished) 
states that he has used this method mth very good results m idiopathic 
thrombo-pUebitis (" tropical phlebitis ”) Lumbar block suffers from the 
disadi’antages of a difficult technique and the necessary approximation of the 
needle to large vessels 

(c) Therapeutic Spinal Block — Here advantage lies in the easy techmque 
Its successful use m the treatment of gastro-intestmal achalasia has been 
attributed by Langton Hewer (1944) to bnnging the two halves of the auto- 
nomic nervous system once more into step Of great importance are the good 
results obtained by Cubitt (1936) m the reflex anuna of mcompatible blood 
transfusion , and by Robertson (1946) in invoking sympathetic release m 
three amine cases of Weil’s disease Dobbs (1947) has recently reviewed its 
application in other forms of anuria Price (1945) has already recorded the 
beneficial use of spmal anaesthesia in the treatment of tropical ulcer Draw- 
backs to the method, however, require consideration There is the danger 
of a calamitous fall in blood pressure m a debilitated patient , a purely 
segmental sympathetic release cannot be obtamed, while motor paralysis can 
hardly be avoided There are also nsks of post-spmal headache and menmgitis 
These are factors which the writer believes preclude spinal anaesthesia from 
being an ideal method 

(d) Extradural Spinal Block — As a means of obtaixung sympathetic 
release, extradural block offers some advantages over the methods already noted 
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in the treitmait of tropkal ulcer ythoogh tie technique a B»re <£fficuh 
than ipinal ar»athc*ia ind the remit !en triable, it b ewter than periirierul 
•inppingorblotirfihelumUrpnjha, It h*i the great idraatage* <nw tpmal 
Woct that a aegmentaJ aetaoty and ■ympathetic paraJyaia b obuJned without 
motor paraJyaa. Becauae there la no raaomotor paraljm aberre or bdow the 
adected aegmema, poet induction faQ ia blood prcaanie b mlnuiuL In troptcaJ 
oleer eitradaral Uoek ahould nocmiDj be med onlr m thoac lencmj whxh 
are unliLelj to heal qtikUy with more cooaerratire methoda and aheo U b 
oacd, k ah^d alwaya be crnnldned wnb dirta mtdjcatwn to the ujetr Thu 
method of obtammg annpatbetic Uodt opena op tberapeuttc poaaibilitia in 
thoac condrtioett of anuna wUch hare been benefited by ffuoal BDacatbetb. 
Thua h b the method of choice In the anuna of blacLwater ferer in which a 
acnooa fall of blood preamre ought batr diaastroua conaequcncea. 

The method, which baa come into general uac in South America, dependi 
upon the introduction of ameatheuc aoJunofi into the epidural apace. To 
D^wxtxi b due moch of the credit for introdocmg the technique into England. 
Caudal anaeatbeao likeaLae dependa upoo epldora! infiltration with ame^heoc 
aoKoion, but the cpproadi b ddlcrcm, and b Icaa caay 

The epidural apace b about 4 nna. in diameter and bts between the parMial 
and meduUaiy laym of the durv In the apace there b a negauce pretaare 
eapecuhy notieetbie when the apine u auddenly fioed Ataotheoc aeliAlen 
Imroduced into the apace ddfuaea opwanb end downwar da . and aloeg the 
nerre rooti m the uiterrertebral forttmna, tod h b here that the ipinaj nems 
and aympatbetic rtmi are anaeatbetoed. Becauae the two layer of the don 
fuae at t^ foranica magnum it u not poacihlc for anacathetic aolution to reach 
the Thai centrea in the medulla. AddH adrantigca of the roehod are that the 
anaectheab if ilmott cnurclj confined to acnaoiy and lympathetlc n er r ea , and 
tbat It can be induced anyw her e in the cord Thua it is oaed m tbonoc turgetj 
The extent of anaeathcaia dependa upoo the degree of vertical difruaton of the 
anaesthetic aohitioo and la controUed by varyuig the amount used. A aegtoectal 
inaeettCTt la induced which does not affect the oerrei lying abore or below 
the point of rntroductioo of the aohitioo. For the diuoan this repreaenta an 
tdvarice became teitiporary tympaihetic release can be invoked on a r^wrul 
bastt. Further it can be repeated at mterrab of a few daya, and prolcmgatioo 
of iia effect n obtained wrtb^ prejudice to the patient 


TaowJQua. 

Tbe letbniqm ujed « tlw wtattneol of wojsfcaJ ukvt foGowd tfe« dooibed by 
DwDNjilWyj. Tbe paOent Iie» on dw alleerrd aid* ■! 10* bead down oh. A whciJ 

erf Jool aawwtbetfc b rawed errr th* eywee b«w«n tlw In aod 2Bd lumbw rvrwbnt « 
MTwl oeedl* o< nanow foafl* eroodaced aa fo* ordaoary haabar iwnctOfi but with tPa 
wnjtred. To tb* rwvdb w amdied aa Otot nvUeator which cremwi «rf fl*» 
eaoillarr tnbe aod wiaeh when ptaoed o tterfla water fiEi with tha ndmioo of »(wD 
bubbb (A anena* Bn weVer may b* nwd O pbea ©f tfaa tedwator t«t i» not a® 

aatb/actney ) When the pomt of tba oeedJe ivacbei the eyddarb ipw* tbaoeftOTvprtmtn 
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causes the bubble to move a short distance towards the needle In theory the patient s 
spine should be flexed from an extended position as the needle approaches Ac epidural 
space but my experience is that this movement of the patient is -unnecessary The mdicator 
IS then removed and 25 c c of nupercame (1 1,500) is introduced slowly A skm 

thermometer has been used by the writer to demonstrate the loss of sympathetic control 
that follows Before operation it is strapped to the leg and left there until a constant 
temperature is recorded After successful block has been obtained, a nse of temperature 
of 4° to 8° F IS recorded 

niustrative Cases — (I ) Biliati, an African boy aged 11 years, suffered from an acute 
tropical ulcer It had developed during the weekfromabhstcr of spontaneous origin There 
was the usual pattern of atrophy of the skin over the front of the legs, follicular prominence 
over the front of the thighs, buttocks and extensor surfaces of the arms, and hyperkeratosis 
over the knee and finger jomts The ulcer, measUrmg 3 cm m diameter was situated on 
the left leg, jUst above the external malleolus Skin temperature at a pomt 3 inches above 
the internal malleolus was recorded as 90 6° F Twenty-five c c of nupercame were 
introduced mto the epidural space at the level of the 1st lumbar space A nse of tempera- 
ture over the foot was noticeable to the hand almost at once , in 15 minutes it stood at 
94° F This ulcer, which was of the type likely to continue for some time to mcrease in 
size with conservative treatment, was heahng well after 4 days and the boy was discharged 
cured 3 days later No motor anaesthesia developed in this case The ulcer was dressed 
throughout with salme compresses 

(II ) Legina, an African girl aged 12 years, had for 3 weeks suffered from a tropical 
ulcer on the front of the lower part of the left leg, which began as a blister The ulcer 
was oval m shape and measured 7 cm long and 5 cm across , smears showed fusiform 
bacilli and spirochaetes The sUrroundmg skm was unhealthy and had broken down above 
the large ulcer Clmical experience suggested that despite ordmary medical treatment, 
the ulcerated area was likely to increase m size for some days Temperature over the dorsum 
of the foot was noted as 89 8° F Extradural block was induced as before, and the followmg 
temperatures were recorded — 

3pm 89 8° F Extradural block 

3 10 p m 94 2° F 

3 15pm 95 2° F 

3 20 p m 96 6° F 

3 25 p m 97 2° F 

The condition of the ulcer improved noticeably over the next 4 days, durmg which 
a high leg temperature was mamtained At the end of that time the base of the ulcer was 
clean and healthy, surrounding skm appeared to be normal, and epithelial growth at the 
edges had begun Further healing progressed uneventfully 

In cases of tropical ulcer, sympathetic block was followed by a rapid rise 
in temperature This is an important point, suggesting that m this condition 
vascular obstruction is indeed spasmodic and its release abrupt Where skm 
anoxia is due, on the other hand, to structural disease of the vessels, Lewis 
(1946) has pointed out that any mcrease in skin temperature which may follow 
sympathetic block, appears slowly Sympathetic block may be expected to 
improve the chances of healing in such cases, but its action cannot be regarded 
as specific because the lumen of the diseased vessels is probably incapable of 
much increase m size 

Illustrative Case — Kumachemba, an elderly male African, had suffered from two 
ulrers on the left leg for 3 years The ulcers were oval m shape and adjacent to each other 
They measured 7 5 cm X 3 cm and 5 cm X 2 5 cm respectively They were situated 
on a badly s^ed part of the leg, were clean, moffensue and presented an appearance 
quite unlike that of tropical ulcer Skin temperature of the foot was high (93° F ) and only 
rose 0 2° o\er a penod of half an hour following extradural block I am indebted to Dr 



274 


EXT*AIHr«Al. BLOCK IN TBOfICAL mrry 


O Pmn, under wAxm e»n tbk p^ieat w**, tor 
fif tb* ulcm. W}tbin 7 dxTi bcalist wn pncticiSy ev 
J1 d*y» ifter block. 


rtporth* til* Htwctjamc p nayrm 
apitt* and On man M dlKlwfcd 


DocomoN 

Lrwo (1BQ9) hxt drtirn »n«mioo to the w*j fa winch the BdriBce of 
owdical knowledge ha reraled that datinct daca«* hare a gpef fida l raem 
blancca catiring them to be coahoed on the other hand, condmou thought 
to be quite uoooaoected hare prtrred to hrre i common pathological baui. 
AatbeartoftnaetthenabaabrcadeocdtUroletofacladethenpf a haa euggeated 
that tuch direrto cooditioai aa the rdlcc mum of renal anoxia whicb haa 
reccQilj attracted to much attention (Tltt;iTA, l&li Ma£0»aitb, 194S) aod 
ReTrtaocTa diieaae hare a fdatwmahip with tropical olctr In all, reCtf msj 
be obtained by itrroking tympathetic ftjeaae of the rmeia it fioh. 

In tropic^ nicer h has been seen that the rapid hureaae of ternper at nrt 
which fothm fympathetlc paralytia luggcMa that the dun rcwela of t^ lower 
limb are m a state of tpaam. On other endence tha a the new bdd by Cooc 
(1932) and others after conlderatlon of the benefits obtained from cakhtra 
ther ap y It a apparent, then, that In tropical ulctr there a a local coofoon 
of akin gangreoe upon which foso>«plrediactal mfectioG a readily Imposed, 
adifiog a tecend factor to what becomes a ndoua ctrde. Treatmesi ahooU 
a e co c^ttgly be directed tovarih retrening the factor which citiaea b chaean , 
and abould deal with the infecting aorface organana as wtD. Many antbonuea 
base published eridence to show tltft tropical uker h a dacase doe to malautn- 
tioo. Endeoce here reviewed soggesta that the lesloo is due to tympcthetie 
Ljpersct hnty Icdvieed by t condiUoo of ntamin D complex deficiency Soow 
factor of nature mtat be preaumed to a cco um for the epidemicdike ootbreski 
whkh hiTc been acrertOy deaenbed. Such a factor may be a seasonal dietary 
change of a community wlucb affects the aynthcsixirg intcatina! flora. 

Jams (1939) and Paics (IMS) hare nghtly bdd that vascular chssgct 
In the ulcer area places tropical ulcer octnde the realms of ordinary meifiaDC. 
Other communications hatx reported the promc^ioo of healing which has 
followed aympiatbetic block. Here attention has been drawn to the adrantagrt 
which extradural anaesthesia holds orer other methods of invoking sympathetic 
r eleas e. 


Stoourr 

Healing of the Icsoo of tropical nicer can bo promoted by the toduedoB 
of regio na l sympathetic block over the affected area. The adraatagea of enrs' 
dural block are compared with those posaetaed by three other tcchruquet. 

In of tropical ulcer the abrupt rise of skin temperature of the leg 

wfacb follow* tympathctjc Hock l ugg es ti that the released retseli were fa • 

ftite of TWDopaam. It » poambted that sympitbetie hyperactivity is reapooiibk 
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for the vasospasm and affects the pecuhar and vulnerable artenoles of the 
ulcer-prone lower leg Evidence of morbid changes in the autonomic ganglia 
in vitamm B deficiency states is reviewedr 

The aetiology of tropical ulcer may be summarized as “ Skin anoxia and 
infection ” , m difficult cases treatment should be given for both factors 
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nTAVi* B coxrux bctioejtct rrAm 


flddt of rkloo while cdc hsd clgni of gescniutd polynnmtu. An iotcmting 
f»ct w** liut tH tie «iid>cn innlm). elthoagh GiJd Coast natrm, had been 
•titlooed la Sferr* Leooe for from I to 3 fcm where* according to tbelr rtitc 
racnt, they had lired oq a predornuusUy net diet, ia contrast to the roore 
Ufual diet of camra ukI yama aa eatea in the coattaj bdt of the Gdd Coast, 
or of miQct, ta eaten in the Northern Territoriea. 


Bioomncu. iwTErrJcuTio’o. 

In Tiew of the polynetmua aaaocutfd wrth the optic atrophy In one case 
and the abaence m tU of Ain and tongw Jeakma aaaoaited with defioettfy 
of other factors bclocjing to the vnatmn B complex. It wia cooiidered thtt 
the xl{na of optic atrophy might be mamftatatiom of thltmin de&ciency 

The boolpUn btodiac oemwr of die oiM was dctzrmkMd br tba tncibod of Curr 
and Cook (l(d2) «hil« udmta ttnuadan ten waa abo perfeaued aa da c ribtd bf 
Hocnatao and hliLtncx n&K) Tba ntundon teat waa csttM ou oaiaf 5 rot. Ifehan 
ai the teat doa* Obaerraaoea oo cmmal African fuld*ets ahovtd tbat the oonnaJ rtortiaa 
h) tha urine orer a 2-l*hour period after toefa teat doat fhrtn bf naouth wai b^tea 
04 and 2 9 Tha Darcnal 2tJ!iour tiatUxj of bindphrta tdrytmir w A a f eea wa« 
eqoiTalnu tt kaa than 50 mL N tbfaautebhe. Vahxa of ner 100 niL N thkauIpUir 
wm a a a odrttd with marked dmp ki maria a axndu o bi the thbeoin m tur rtkm irMa. 
lo tha frra AteioBU with opoe ctrapby tha hiu^hita landing poarcr ef tha urkw araa 
eiaihadlr otaed. Tba btaoh^hha bodiaf powv m dia StJiour arbLey caoput of Akw 
frra AfcKWB f ctaed betweq IZOandSuOsil N th kau l pi dte arhOe tba toaittiu B of thltii 
A the ornM otvr 24 houn' period tfirr nsrt doaa screr etceeded 0*5 mf. I ekvcf 
dxae findoxp tha caaea were reg a r d ed aa anmpka of tluMab d ri biaacy Ti ra t a w et Bh 
SO Big. thiwrue dafly for 7 faded. howi Wi to bmg ihcan any thaw Ib the tya 
ecaiAhfar . altiMugb tbe polyimmda in tho caw caw waa tropirwcd. Ftmw treatnest 
with rtbotBam, nkotado aad ted rauhinte yaaat tabfeta alao faQcd. ertn tboogh a** 
tamed for S weeha, to ienpm dw opoc troefay tbough die baad^ta Urdiof pnrrr 
of Uw uraic had retunicd to oen&al and oe the bash of tba aalontxai teat tha pedeaH 
appeared to ha frlOy aat arate d. Thua h appeared that the epdc leairaia, w ha t a r er tbcw 
caow bad paogresaed to ^ that dwy wne no {ooger ammahte to large doaea of ritnkii 
rnrtber light, it wm thoogfat, migbl be ahed on the problem wbeiber 
thiamtn deficfeocy ww the pamtry caoae of the oplre atrophy by an eiamim 
tjoQ of the trmacuicr of the Gold Coast troopt who had been rtatMoed la 
Stem Leone, aince if early cases of opbe atrophy could be delected that rye 
leatoDS might respond to thlamui therapy Aa a comparison, an cta mm a i roa 
was also nuuie of Afrtcan troops who had aened conlumoosly for from 2 to 3 
years in the Gold Co**l, and of Afncan cmhaaa liTtng on the d»« usoil in the 
rra»ta| bdt of the country Four group* were thus diatingimhcd 

Gnaxi I Tha de tachnwnt of tr oopa whadi had rerumed from Siem Lew 
(I Tmopa which had mrer baeo out of tha Co4d Coart 
II! PatMta n cidlaB boapHaL 

I\ CinlwQ* hrdtg Id ^ipwrrot faaalcfa m tha ceaM grovaig am of me 

GoU Coaat. 

The inreatigationa arere aa foUons 

(1) CAmr*/— Ewmmanoo for erary paremeot Am. naial atbonSoea. 
cheflttn, angular atomalitia, gloaajtia and absent knee yerta. These kiwns are 
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all believed to be characteristic of a B complex deficiency In addition, a fundal 
examination was performed and the acuitj of vision estimated by means of 
Snellen test type 

(2) Bwchemical — k sample of urine was obtained and the bisulphite 
binding power determined bj the method of Clift and Cook (1932) 

From the above investigations the following information was obtained 

(i) The extent of B complex defictenc> in an> group 

(ii) The probable existence of optic atrophj in an> particular indmdual 

(iii) The probable existence on biochemical cvadcncc of a thiamin dcficienc> 

Persons who demonstrated a lesion of the optic discs compatible with 
optic atrophy and also persons showing a high bisulphite binding power had 
thiamin saturation tests performed by the method previousl} described In 
addition, the fields of vision were determined using a perimeter 

The following were the results obtained by this method of survey 

Group I The Afncan soldiers on returning from the Gold Coast had been split 
mto two sub-groups 

The first sub-group, consisting of 90 men, lived on the normal adequate Armv diet 
on their return This consists of cassava and jams, a small amount of meat and ground 
nuts as the staple constituents The diet was not in anj vvaj supplemented b> produce 
grown b) the Unit Clinical examination revealed that eight had glossitis, two crazy 
pavement skin and scrotal eczema, and 14 had absent knee jerks Manv apparcntl) healthy 
Afneans have absent or very sluggish knee jerks On biochemical examination, 13 had a 
raised urinary bisulphite binding power Thiamin saturation tests were done on these 
13 men , 11 were normal It was also demonstrated that on a total 24 hours’ output of 
unne the bisulphite binding power was normal Two men were on the borderline of 
thiamin deficiency os their thiamin excretion after a test dose was 0 4 mg These two 
men also had contracted fields of vision Thus there vvcrc two cases of incipient optic 
atrophy with thiamin deficiency Feeding these two patients with 50 mg thiamin daily 
for a week expanded their penpheral fields of vision so that vision became normal It is 
also interesting to note that the bisulphite binding power earned out on isolated specimens 
of unne is not a perfect guide to the daily level at which thiamin is excreted An attempt 
was made to allow for diffenng unne concentrations by taking the specific gravity of the 
unne and seeing to what approximate daily volume this would correspond From this 
approximation it was possible to minimize the effect of v’arymg concentration of unne on 
the bisulphite bmding power 

The second sub-group wais seen about 2 vv'ecks after the first sub-group, by which 
time the men had been back m the Gold Coast for nearly 2 months The diet was much 
supenor to that of the first sub-group as the Army rations were supplemented by produce 
grown by the Unit The men were able to have a ground nut soup every evening and 
V egetable soup m the middle of the day On clinical examination, out of 47 men tw o had 
crazy pavement skin and one man had cheilosis and glossitis One man had glossitis 
alone and one had scrotal eczema On biochemical examination, 13 showed a raised 
unnary bisulphite binding power Thiamin saturation tests, however, showed that none 
of these cases was thiamin deficient Penmetry revealed no abnormalities This group 
appeared clmically to be much healthier than the first, and this vvould appear to be borne 
out by biochemical observation 

Group II Thirty-eight African soldiers who had never left the Gold Coast, and 
who had been stationed in the same Unit for 2 to 3 years, were also exarmned None 
showed any clinical signs of B complex deficiency Biochemically, six had raised unnary 
bisulphite binding power, but none was deficient when tested by the thiamm saturation 
text No optic changes were seen 
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^TTAinX ■ COMPXEX OOTCUSO »TAm 


, Croup in Hoap^ti] p*bent* In drOlta bofpIUl ww CBmlord i tSer hnj m 

•tte riTOd foe nmrit»3Ml «k &act>ck» bm -wm fcoiknt cwi ot cm rf dtronfc 
infeciion. ThlrtT'^w male pcdrati »«• r maln cd J-l had dun buJ tne^oe kmw 
Aart«emtic «rf B cnmpJe* drffcckncy Ci*iy panapeat ho «» mtunU corwn. 
One of tb* wffennB from tubmu)<id> fax iddhrm ft»V p*Uji«ix Foumm 

rooj tbowed rtited urimij binlpbrw txndlnt pemtr few of tbrte dwabijt no detue*] 
etTderitt rf B oroplex drfiekncT N erUeix* of opcic atrophy wm fc«>d. Th* *ctm 
iHijatntM how nor the Afrfcm appwi to bo to trrioo* nut iidu oal dtsonfen AxiKcklmi 


Grewp r\ Of 80 dnllw fron the lomr t uw xank Inch, tH with octm y»wt 49 
hod B cMupiei dcfiekodcj indketfr* clthfly of nhoflaxlo ddJejrtxy CiWT po rca mt 
tkfci wu iiQjQ Ytry ctuunoo 9 per cnn. bod nWd minoiT’ bhul^ca pewei. 

A further 71 pentn from trigber c cu po mh: lerd wrf» oho ewmined 4 tbowrd kdaia 
chorocterwtie of B compin dpflekaer cbirlty tack of riboflarin Cmr por ew nt »iin 
wt* agtkt my oxemoo 5 per tent, had TWMai artoo jy fcdnlphlte bhuUng pioafr N 
•ridcDca of optk Uropby to found. 

From thk inrestigtdoo, the fotlontiig £tiwaJ cottcJiaiom cao be dram 

(1) 71k Qomal Annj diet oppeartd to a£ord a gmter dc^jrte of 
protection agtmA deSdtocy auta than dtd the cmlufl diet. As tbe 
Army diet tr*a the produce of the Gold Coast, rt a ponibte to derise. 
from local materuli, ■ diet which would be adequate. 

(2) Afncarn normaUj tree eo the borderline of defidrac^ nates, 
HoapHal pettenu de m oa stf tte qmte d e n fr bow defioesn the diet most 
be m factors of the D eooptex. 

The foOowiog caae illttitritBa the direraity of pathology wh«b may oecar 
m aasociatico mth thismin defioeiKy 


An AffKan aoidiff wn •era «rth frow eicitra eednsa of fert tad raUn «nd tliffht 
jMTTifi.-,- On examinsem thepebrat tnrrwas rahrfrd datura of rwo fi irtrbmdda 
below the <a«t«l tnarfot, the outlina belnc trrecuUr \ eptw ■ trophy to found the 
•Ibunuo/giobulin ratio «w 0 3, A diaconea f dobowr of th« Dm- ««* mad* On tb« 
beiis of the thannin ■•tnntnn test tha pslonit was found to be froatly debdent. 

TreWnirat sndi thiwnin ww craacutadcBd the Crspb iDuKiato* th« niittoQ betwera 
output of thumin m the unn* orirw robnne and total thfamki etake 

Between the fourth and tuneb rfsyi tb* urtne outiwt inert taed martetOy a od a * ^ 
patient appro^wd thownm aaturstmei the otdrma and aiotts dnspp«and Dorow “U 
p e titfd tb« albuBxw/fJobulm ratio returned t nocrnal At ihr* pc« t tfaratin doaag* 

I topped. Unnary outpu d ccrea aed tnartetPy apd ihtaroai outpwt m the ann* danm rthed 

alnwationd Wtthm fotttufbt the oedema and abates had reappeared and the na^ 

wa« acaw thramm defioerrt. T>w afinimm ftolwlm ratio was t*ajB laxmed Furt^ 
rtiTwi treatment aitproxed tbe cooditan Tb* patent was the® doetarged fttan ™ 
Array on medwaJ ground* and co ul d not be foOowed farther 

TTk iitteiettitvg features of this case era tint the Irrtr conditiOD ippeared 
to mterfere with the oonnal retcouoo of thisimfl. In addition, tbe aJfcratjoos 
Men in ibe albumm jlobtilin ratio wtmid appear to indicate that thumm exerts 
some Difluence on the formatroa of albumm. As the total plasmi prrtM 
throtjjhoot the expcnnient was within Donnal limits, the decrease in the albumin 
conctxnration was probably responsible for the appe*rsr>ce of the oedana. 
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Discussion 

Evidence is brought forward to show that the dietary deficiencies to be 
met with in the Gold Coast and Sierra Leone arc not absolutely identical In 
the later colony the use of rice as a primary foodstuff increases the thiamin 
deficiency with which the tendency to optic atrophy is linked In early cases 
of optic atrophy thiamin produced improvement but in advanced cases thiamin, 
together with other B vitamins, had no action In the Gold Coast no evidence 
of optic atrophy was detected but in patients Avith chronic diseases thiamin 
deficiency may be revealed biochemically The diet on which the bulk of the 
population of the coastal belt of the Gold Coast live, would appear to be deficient 
not only in protem but in many factors of the vitamin B complex These 
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mahiple d^fioencio wcro rectified b 7 ;(be Annjr dart pnrtn to Afnexn »o]dlm 
despite the £»ct that the diet cotmned of foodjftiff* grown la Wert Africa. 

Co*«cu»icro. 

OpUc stiophy occurred m Afncan »oldien who substituted nee for rafflet, 
yana md cussra la then diet. Iq the csriicr rtjga it wru conhie by larje 
dooes of thiarmn. 

Optk atrophy sm Dot found aosoilg African cmEtas Innog b the coastal 
belt of the Gold Cout, thbougfa their diet r c T cJ a many defidcDQea which, as 
•hown by the African Army diet, am be reedfied. 

Testa for the biaulphite-buiding power of the unoc should be perfonned 
on the total output for 24 bourv 
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The diagnosis of intestinal schistosomiasis is not simple Many cases of 
the disease fail to be recogmzed by the various methods employed for its 
diagnosis Microscopical exammation of the stools does not always yield positive 
resets, even though the subject harbours the parasite I have seen patients 
m whom Schistosoma mansont was not found in the excreta in the living subject, 
yet at autopsy, on digesting the rectum, ova of S viansom were found A number 
of cases are thus mevitably overlooked dunng life As a result, a search for a 
more positive method for diagnosing intestmal bilharziasis has been made 

Methods, depending on the humoral responses of the body, for the diagnosis 
of bdharziasis, such as the mtradermal skin test, may be of value in certain cases, 
but they fad to prove the definite presence of the parasite in the host A positive 
skm test, for instance, whde suggestive, is not defimte proof that the patient 
IS infected, as false positives do occur Further, a negative reaction does not 
mean that the patient is not suffermg from the disease F Hernandez- Morales 
and Jos6 F Maldonado (1946), using the cercanal antigen skm tests, obtamed 
a certam percentage of negative results m patients passing ova Sixteen cases 
were tested, of which three gave negative results and two were doubtful As 
the authors pomt out, the most important drawback to the skin test is the 
personal factor m the interpretation of the results The skm test is difficult to 
mterpret The catena of a positive result, particularly as to the size of the weal, as 
pomted out by Fairley and Williams (1927), should be adopted If this 
were done, there would be less difficulty in the mterpreiation of positive results 

For some time it was known that ova of S mansont are more likely to be 
found m the periphery, and more particularly m the mucoid collection around 
the faecal mass, than m the central portion of the stool Ova are shed into the 
lumen and would naturally be collected by the faecal mass at its periphery 
(Girges, 1929) This led Khalil and Saleh el Din (1930), to introduce the 
rectal swab method A specimen is procured by gently scraping the mucous 
membrane of the rectum with the rubber glove or rubber finger lubncated with 
soap When the finger is withdrawn it is usually covered with mucus and often 
with a little faecal matter These are spread on a glass slide and teased with 
a drop of water Khalil and Saleh el Din reported that this method gave 

• I have to thank Dr R M Morris, Medidal Director of Southern Rhodesia for his 

kind permission to undertake this work and to pubhsh this paper ’ 
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more porittveraulu than any caher They fewtud ikit m ■ roatmecummatkm 
of S3 caxt, 70 p>cr ceot. wtre ahown by the t m croac t iptaJ cummattoo of the 
ftoob to ^ haibounng the dacaac, wherta* by the rrctil nrab tcchmque 03-1 
per cent, of the cuca gare poMWt rtsohi. 

Perhapi, « a natural icqucU to the rectal awab method, a yery imporunt 
derelopmeot m the dUgnoaa of intcatinal bllharxiatis ira niifV by Orrou.’tt 
and Atescio (1&43). They fotrrvd, at autopay that the rectal mucota b the arte 
of the jrealeat coocentraUon of S ata aioa i ora. They coofinntd theae rwulta 
by procunng amall piecei of rectal mucoaa m Ining patienta throttgh a procto- 
acope. By means of a biopsy forcepa. a tiny piece of rectal mucosa was ronored 
from the nght dorao-rentral rectal Wd, shiiated aboct 8 an. from the anas. 
The aample thus remored was then digested in 5 c.c. of a 4 per cent, soluticn 
of piotasaium hydroxide and Incobated for 3 to 4 houn at a temp>eralurc of 
60 to 80* C. After centrifujioon, the w^rrrwrt qrai exammed for ora. Orrotist 
and ATOvTIO ahowed that the blopsiea on 12 pauenls passing ora were aU poshne. 
Farther in 100 tmseketed patlraU. whose faecal examioatioos mere negatnrt, 
they found the biopSKa of 11 rcrcaled ora of S wttiucm They suggest that 
multiple or succeasn-o biopdes of different pans of the rectum would bertase 
the ffgurea stin more. 

Thtt DDpoctant srork wu followed tip by two worteia of the Puerto Rico 
School of Tropical Medicfne — {{eLXAXsa ^io•LULJ^ and jeni F Monoxtoa 
They confinn, in the main, the work on the biopsy teduuqoe In their sene* 
of cases a single biopsy was perf or med oo each patient and a seeosd eclr sheo 
deemed necesaaiy They compared tbev results whh these obtained by speoal 
microscopical concentratHm techniques employed on faecal aaroplei. They 
selected the first rectal raire for thar bmpsiea. The usaue moored was pressed 
betBcea two glass slides and ecamioed Lmioediitdy by a low power Tbus 
lire eggs could be distinguisbed from detd ones. Ahogether 138 cases were 
Inrestigated. In the untreated group they found the presence of eggs in lOO 
per cert by the bropiy method, whereas only 41 per cent shoved povtire 
results by the oucrcacopical concentratwa method. Forty per cent of the 
patients bad lire eggs against 60 per cent with dead ones In the treated group 
the figures rcrcaled that m spite of treatmeni the rectal biopsy was positire in 
70 per cent of the cases, but the microscop»cal nranunatiops of the stoois wers 
poalttre m only 18 per cent TTiey thus showed the value of the rectal biopsy 
technique not only m the recognition of the daeasc but also In dctermlBcng the 
efficacy of cure. 

Appnndniately 8 months ago I decided to try this procedure oo male 
nitrres admitted to the Sihsbuiy Ntttre HospiaL The cases selected were 
young aduhs. and they w er e dmded into three classes 

(1) Those passing ora of S sinirttwi in the stools, but no ora of 
S ksemsloinm in the urme. 

(2) Those passing ora ofS AansatoAiaw n the unne, but no 5 *sa's« 
in (be stools. 
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(3) Those passing no ova in the unne or stool, as determined by 
microscopical examination 

As a rule, only one specimen of stool and urine were examined The 
cases selected were prepared as for sigmoidoscopy An hour before, each 
patient was given a saline enema of 1 pint This is important, as without it 
the rectum was often filled with solid faecal matter, rendering the examination 
difficult No sedative was given to any of the patients, but each was carefully 
instructed as to what was going to be done and what was required of him After 
the sigmoidoscope was inserted, the first right dorso-ventral valve was located 
and a snip taken from it The instrument was then passed to the second valve 
of Houston, and another snip taken Then one or two more snips were taken 
from between these two regions, generally from a Jiaemorrhage focus or other 
suspicious-looking area The snippings were tiny, about 2 mm in size The 
area bled, but only slightly, and as a rule the patient felt a sense of pain when the 
snip was taken These snippings were placed on a clean glass slide, teased with 
a little water, covered with a covershp and exammed with a low power 

Results 

1 Of the 38 patients passing ova of S maiisont, 32 (84 per cent ) showed 
ova Of these, 17 (45 per cent ) revealed viable ova of S viatisont , seven (19 
per cent ) ova of S haematobium (five viable and two non-viable) , and eight 
(21 per cent ) ova of both S mansont and S haematobium 

2 Of 15 cases passing ova of S haematobium in the unne, but no S viansom 
in the stools, seven (46 7 per cent ) showed positive snippings Of these, all 
seven had ova of S haematobium, but two (13 3 per cent ), in addition, had 
iS mansont Of the seven with S haematobium, the ova m four were non-viable , 
and of the two with S mansont, one was non-viable 

3 In a series of 18 cases in which no ova were found by microscopical 
examination of stools and urine, seven (38 7 per cent ) showed ova in the biopsy 
snippmgs Of these, five (27 8 per cent ) contained ova of 5 haematobium (four 
were non-viable), and two contained ova of S mansont (both viable) 

Discussion 

This procedure of biopsy snippmgs is one which will assist in the recog- 
mtion of schistosomiasis Whilst my results with regard to S mansont m the 
rectum did not yield such a high percentage of positive results as those of 
other workers, yet they do show that not only are ova found in the majority of 
cases passing ova of N mansont, but also that ova are found in cases passing 
neither ova of S mansont in the stools, nor of 5 haematobium in the urine The 
method may thus be used for cases suspected of bilharziasis with constantly 
negative unne and stools My results show that stool examination is still 
important and cannot be discarded, smce patients passmg ova m the stool may 
still be negative with the biopsy technique 

My work has also revealed an mterestmg fact that ova of S haematobium 
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(other Table or non Table) nay be found la recul •nippmg*, Sucb or* nay 
be found togesber with S tnasao or tlonc. For iattmee, in a «-*v known to 
be paaong oti of S mmon in the atooU, but with none of S katwtatoiam b 
the arine, ora of 5 Maematobnam may be found m rectal ruppliiga. Further a 
ct»e not pawing ora m the apccimena of min e and ctoob examined may yldd 
S heoHMioinm tn the amppingt. Thn reauh b not ahojether turprrang as 
ora of 5 Mafieaiotam are often depoarted in the iribuuriea of the mferw 
hicmorrhadil ron. It u bcEered that the adoha of ^ karmalobiKm make thor 
way to the venal Tcnoua pdociaea from the Inrtr down the portal Tern na the 
Inferior haemorrboidal rein, Tbereforc ora may be depouted b the rectal 
waQ. \\1ulst the ora of S kofmaielnm for tome unknown reaaon, do not 
alwtyv appear b the ttooU, yet Faulit (1619), refers to tha not bfrtqnent 
eiTirt b Egypt ■Similarly Lemr-CAMPBEU. and Roji (1930) menOon that 
not bfregrtcntly their oua in West Africa pan ora of S katwuJointm In the 
atooli. In my experience thta b tmeommon (under 3 per cent). On the other 
band, m a t^ea of 102 caan prored at autopsy to hare unnaiy bObanma of 
the bladder on digeitbg the recltnn of each b aostk potaih, I found on of 
S haemftattmm b 77 It b not sarpnaing, thtfcfore, that ova of 5 k«/<u^oh» 
win often be foond in the rectal anlpplnp of a patient suffering from nnnary 
bilhamaaw. 


Sersourr 

1 The rectal bopsy technique wia employed in the dbgneab of 
•chbtoaomiaaa. 

2. Of 38 pttKAU pairing ora of S wunstm in the stool bat with no on 
of S kaemsiobnm in tlie unne, 32 showed ora b the rectal anlppbgt Of 
theae, 17 showed ova of 5 wcxtois alone, eight of S naiumi and 5 brntminbum 
together (double infectian), and sown of 5 kmtmalotatm alooe. 

3 Of 15 patients pisam g ora of S karwtaiobutm b the urine bat no 
5 Mcxxm in the stool, aeren showed on m the anippinga. All aeren showed 
on of S kama/oiranw whilft two of them contained on of S waaiowi as wdL 

4 Of 18 pauems b whom on were found in oather the anne nor the 
stool, aeren ihowed on in the anippsnga, and of theae, five showed on of 
S Aomafofnrw and two of 5 s srawwi 

5 Tha method b of raloe not only b the recognition of S mMJUcn but, 

m areas such as Rhodesu where S b also endenuc rt has an 

added advantage. 
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B1 
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Lowenthal (1934), working m Uganda, described i verrucose condition 
associated wth chronic oedema to which he gave the name lymphostatic 
verrucosis Lymphostatic verrucosis, as Lowenthal pointed out, is frequently 
confused with the condition knoAvn as mossy foot, to whicli it has a supcrficnl 
resemblance, but it is in reality a separate clmical entity 

Lymphostatic verrucosis is very common amongst the African tribes living 
round the foot of Mount Kenya and Aberdarc Mountain Range The writer, 
working in Fort Hall Hospital on the lower foot-hills of the Aberdarc Range, 
has seen over 200 cases of this condition in larying stages of seventy in the last 
3 years In the Fort Hall Native Civil Hospital there have been as manv as 
a dozen cases under treatment as in-patients at one time, and it is rare not to 
have one such in the wards Milder forms are frequently seen in the out-patient 
department, usually m patients attending for some other complaint 
The clinical features are 

(1) Oedema of the leg, sometimes spreading as far as the knee but 
never above the knee, usually bilateral but sometimes unilateral even in 
the severest cases 

• My thanks are due to Dr Timms, of the Medical Research Laboratory, Nairobi, 
for all the work he has done both in e\amining sections and in attempting to isolate the 
causal organism , also to Dr Sequira, of Nairobi, who has seen some of my cases and 
has given me much kind advice , and to Dr McClennan, Director of Medical Services, 
Kenya, for permission to publish this paper 


F 



LY>MO«TATIC VEUTOCOta 


(2) A tnniKk like gnmth cf tbe foot aamocalci with ordaru, Im 
ufijle tbe haer otro- •pratfin* mufb tborc the tnUc jotnL \o other 
port of the body k ever liTcctctL 

(3) Ufctfttjon — t Ute nunifcstiaon — which onnDy e*ru it the toe* 
*nd miy progrtM to meb an ext e nt u to ne ccm tHe unputttiotL 

(1) Tbe rocurt fmkinf fettore of the oedemi k tu comtaat HmlutioQ to 
the leg behm the koce. Even In the mott adnneed ctui I hare nerer aeen the 
oedem* extend tbovo the knee. LownenuL found that In three of ha tl 
caaci the oedema w*i aecoodary to aomc other coodhion, bet tha hat not beea 
rnj crpenertcc. In no cate that I can r emember has the rerrucora of the gim 
been aaaociBted with oedema of dhcatci atich as chrome oephrita or lymphatie 
obatrucuen from tome known etwe. 1 hare cotxK to regard tfak oedeina as 
the eoeotial feature of a chnfcal entity and not at ttcoodaiy to tome other 
cosdxtiocL Tbe oederru piu readOy in the cariy ttagea when il u beat teen on 
tbe dorttOD of the foot. But In otet of tert^ yean ftanding tbe tvtSIng 
becocDca hard and Sbrout and tbe whole leg beiow the knee may be truly 
dephantoid, in the literal meaning of the word Tbe whole leg tt much enlarged, 
the outline of the foot m lott and the aUn it thrown into thi^ folds cspccUIy 
m front of the aokk. Tbe patient waOu wrth difficulty hfting each leg with 
care and with ebnooa effort. 

(2) Tbe banude'Uke or remicote coodition of tbe akin a the cbsrac 

tenatjc feature. In appearance rt it a warty out'grtrwtb like thick dry mow, or 
more nearly like the inenatationa of barttaclo aetn caa wood long I m ntned 
m the tea. Tbe edge of the growth b wcQ demarcaled and ihi* n most notiCcahlc. 
The growth it not ptinfal on preeturc nor docs H Meed readily on slight njuiy 
It occun matt commonly on the outer aide of tbe foot, extending about one and 
a half Incbet above the aole. It la often found over tbe tendo achilitt when 
It tpreads opwardt for tome tw:o and a half inches and on tbe inner side of the 
foot, but not on the toie except m veij severe cases, and then only underneath 
tbe arch of the fooc It never devdopa on the parta of the tole are subject 
to presanre. Scattered patches arc common os the u pper auifsce of the toet 
and in this aitmitiao are ataaliy tbe 6rst to ulcerate. Tie Ups of the nalh arc 
often raitcd by the growths. Rardy a the whole of the dorsum of the fo« 
mvofved, but scattered pitches may appear here espeoiUy In front of the aaUc. 
inij tbe growth seems never to extend more than an mch at moat above the 
j fant Round pfotrtKhng fibromata, often an mch in diameter may be prtieot 
m the late chiefly near the toes or more rardy near the beeL In rtiy 

advanced <••**<"« of miny years ttandu^ when tbe leg ts elephantoid, tbe verm 
conties app ear to atropl^ leaving depigmented areas. 

3 UlceraUon. Tha a probably only a secondary complication, but rt 
may be a moat tenoua one leading to marked disabiJrty and may be severe 
enough to necessitate amputation. Tbe ulcers lanally begio co the too or In 
front of the ankle, and are indofcni and lery slow m healing 





Fig 1 — The oedema can be clearly seen The \errucose condition has its typical distribu- 
tion — the sides of the foot, over the tendo achillis, in front of the ankle joint 
and on the upper surface of the toes It does not spread above the ankle 

Fig 2 — Showing the oedema, verrucose condition and depigmented areas following 

atrophy 
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LYXRIOCTATIC Vt3tXUCCK>l> 


Or^cLWioNa. 

I LyophocUtic TOTucons a • difiiotl c ou ty ilnt ikacnbed tad mined 
by LctwufTRAL bi Utendi la 1934 

2. The coiu&Uott a or>e of ocdem* Umhcd to tbe leg beknr the knee, 
binacle-Uke encnatxboni on tbe toes snd foot but Vnt pTogi wi DK tnocb 
tbotx tbe cnkle, tod in hte cues, ulcerstion. 

3 It sppesn to be unQsiml St the bes^iutmg bat the second leg ^ tatally 
slTected Uter 

4 Tbe condition a ray common in tbe Fort 1U3 datnet of Kcnyi tnd 
sii^scest datrtets. 

5 It a very ilosrly progrcsorc ow msny yesn sod in«y rttc rise to peat 
disibnity cTcn ocemrUUng empotsuoo. 

6 /\[] srtempu to aofite s csussl orgsnaoi hsre fnled 

REFERENCE. 

Ixiwomui^ L. J A ><**. !«♦ Xft^ P«r»j« 11.47 
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BALANTIDIUM INFECTION ASSOCIATED WITH 
DIARRHOEA IN PRIMATES 

BY 

T A COCKBURN, m d , d p h • 


An outbreak of diarrhoea occurred among the primates m the collection 
of the Zoological Society of London at Regent’s Park m June to August, 1947 
In the monkey house at this time were 45 primates, including some three drills, 
five baboons, three pigtail monkeys, and five chimpanzees The chimpanzees 
are protected from droplet infection from the public and, indeed, are cut off 
from the mam body of the house by large panes of glass 

In June, 1947, a pigtail monkey {Macaco nemestnna) was admitted to 
the sanatonum, having been off colour for some weeks and being much reduced 
m weight and strength In particular, its gluteal muscles were much wasted 
and it had loose stools, some of them chocolate m colour and very fluid Its 
face was very pallid, although its haemoglobm was 90 per cent , and red cell 
count 5,000,000 Examination of the faeces showed them to be heavily infected 
with Balantidium, the species of which has not yet been identified 

Two crab-eating iponkeys {Macaco tnis) m the same cage had their faeces 
repeatedly examined, but although the ciliates and cysts must have been 
swallowed by them on many occasions, the monkeys were never shown to be 
infected 

Treatment was initially commenced with the admimstration of mepacrme, 
gramme 0 1 daily, and this almost immediately cleared the pigtail’s faeces of 
Balantidium Unfortunately, a pnmate of this nature is very strong and difficult 

* I am indebted to Dr Rbwell, the Pathologist to the Society , Mr Skerten, who 
IS m charge of the Sanatonum , and the keepers of the monkey house, for their assistance 
and co-operation 
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to hiollo, md th» one wooJd only take the mepacrine macd wnh Wfc 
of hooey and »o the treatment had to be ahercd BaioJittifwm r ej p p e tin] ib 
tbe fae^ a few day* Uter 

Carbaxtooc wat next tned “d Dnwwa 1934), icd a pfored a 

fteai a nc c m , fof the p^taH cooddcrcd the uWcts a great ddtcacy and ate tiro 
without any difficulty \\ ithm 21 boura of tdmuuftrabon gramme 0 28 b 
all BajMKhdam had dtaappeared and the diarrhoea had iraprored. In 3 dayi 
the ficcw appeared norr^ and at the end of the 12 day* courae of treatmart 
tbe ptgtaa had largely recerrered. After 3 week* no flahnrfifim could be 
found in Ha faeces so h was retomed to tbe monkey bouac. 

In tbe mcantune iH ^ pritnatca tn tbe monkey bouae had been exantmed 
and eight found to be Infected. Four of these had been kiuirn to hare had 
pematent diarrhoea for some montht, snd these were glrcn carbarsooc for 12 
days, with a dotage of gramme 0'28 dafly for tbe aiuall monkeya, and gramme 
0 ^ daily for the larger ones. In aD caaea the B*laiidam and diarrhoea do* 
appeared wlthm 24 hour* of commcoccxDent of treatment. The four 
symptomless camera were left ujitrcattd. 

Three week* later « artdespeead epiderojc of diartboea occurred m the 
moetkey house and tS pnouUe* coocerned had BdlaxtiJnm in tbetr faeces, 
’niose affected were three dnll* (Afasdnlb) Intrtpkanu), three plgtsSi 
(dfaeaca amntn>«), one Cmocthm ivr^tln Imlnt and ene Crmpithfoa 
meiltctta 3ctne nere those wbo bsd bra tyir^tondm cemen of the aBsta 
3 week* before and wbo had not been treated One piguQ (not tbe ooc okb 
tkmed before) tufTcred smmdy and sat on a perch with liquid farces running 
from hm In ail cases carbarsone adnurustnaoo cured the diarrhoea wiUun 
24 hours, and oa thd occauoa all primates with BalmxUdtvm with or without 
sj-mptoois woe treated. 

Tbe ttxddeo onset of diarrhoea m to matnjr pnmaiea, four of which had 
been symptomleas earners, c* cunoua. aed suggesta that some other betor had 
come tpiQ operalio*!. Perhapi the arrbrsl of large namber* of cbemc* m the 
trtnrVa of viailor* bad something to do with t, although tbn by itself would 
rifrf account for tbe outbresk. It would s ee m probable that four ii tbe pnmate* 
had acquired the infection dunng the preceding 3 week*, for their stool* had 
e«h bra examined prerwusly two or three tunca with negatire rcaoha. 

How the cihates spread frocn one monkey to another u obscure. An edort 
is made by the keepe* not to cany mfeetton from cage to cage, and each cage 
baa ha own cleaning utettsH*. However oe pnmate can foul tbe wire of it* 
cage snd so its oaghbour can pick up tbe infection. On the other hand, the 
i»w In tbe monkey hooae ucc iirr cd in afl parts and not m tdjcxttmg cage*, as 
might be expected Tbe spread of the cyUK form* by tr and dust t* a possi- 
b1it> shhough tbev are said to die qmeliy when dned Trsnsmasicm by flje* 
would seem more fcaaiWe. and this would eipUin the acatteTed dwtnbotton of 
tbe cases. 
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The brunt of the infection fell on the large pnmates and left the small 
ones almost untouched Some of the monkeys were undoubtedly immune 
to infection, especially the crab-eaters {Macaca trus) None of the chimpanzees 
developed either diarrhoea or the infection with Balantidium, perhaps because 
of their isolation behind the glass partition 

' Balantidia have been found in zoological gardens in many parts of the 
world in Baltimore (Hegner, 1934), m Moscow (Popow, 1928), in Berlin 
(Christeller, 1922) , but for some reason there are practically no references 
to them in the Regent’s Park collection Professor J G Thomson, m 1931-33, 
examined many animals and birds for protozoa, but found Balantidium only 
in an iguana Colonel Hamerton, the Society’s pathologist, never mentions 
them m his reports, which cover a period of many years Mackinnon and 
Dibb (1938) found a few cysts which might have been those of Balantidium 

The identification of the various species of the genus Balantidium is a 
matter of some difiiculty Hegner (1934) lists 13 different species previously 
known and adds six new ones which he has discovered himself No fewer than 
eight of these were obtained from pnmates 

There is very little mention in the literature of the epidemiology, symptoms 
and treatment of the infection m ammals 

The discovery of Balantidium in an animal suffering from diarrhoea does 
not prove that the ciliate is thef cause of the symptom Pnmates often suffer 
from diarrhoea , for instance, if they are fed on certain fruits such as figs, 
prunes or cherries, loose and frequent stools will be forthcoming •within a few 
hours, and if beetroot is given at the same time the stool will be stained deep 
purple or chocolate Hookworms and other parasites can cause intestinal 
upsets, and tuberculosis in its final stages may have diarrhoea as a symptom 
Shigella flexneri has caused epidemic dysentery in the monkey house, but this 
was easily distinguished by the sudden and widespread onset, with blood- 
stained faeces, high mortality and dramatic cure with sulphaguanidme powdered 
and mixed virith mdk Sh sonnet has also been connected ■with a small but serious 
outbreak of enteritis 

The cases under review were not caused by any of these agencies, and 
the circumstances were such as to suggest strongly that the symptoms of 
ill-health and ententis of the pnmates were, in fact, caused by Balantidium 
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DOT USlDOAt SriAYS AKD AlfOrEEUn* 


th« the of DDT B tccomp»i£ed by the <TOkrioo 

rober electrooic or found, *01^ wfueb the wscimac of A tre bi 

reKttUjice. ind which wint than of nnpcndmg diajcr Pnmded there h 
n^eot DDT on cmhr ■ part of the babitation, pUced fa nieh « wiy that it» 
reflection corm the whole of the refion tppco«hri, the boiBe *hould be *afc 


Ab exprrimm ha bcea ramd en dttae itne* pod et the dmt et wntaw ecKmwm 

teem t® b* obtained. Fhe tam at Wotnur iettleinent IjTn* hM the 

ae«»d DE)T ««» choam for the n^wnromt. Th* habiutmt ar* tkaw tt 
tnanh abewt mfle Wi* end «* alw> *umjunded by awwapy p*tdw» her* nri 
ttw ThcttMm «r rwabJe end nee grxnmt Tltef bre {a hut* tsade <✓ fiateh 
Oed 00 frame* OTT ce Uffa poke, with rooh of cam tiWi or buJiuth. Ccdkin aw 
liwent dncaa arai wfadovt «« err few aerat tooen* has no w«dor»v the door br«w 
theemfr openin*. Aa thrae tnt* are kw waOed end odnkacn of doort trvi wfavkrn, 
*•7 are dati, mafataki an cren mnptranna, and ere fieaijy tirowrad by mcfKlrtei 
Aai^rj^^^^arttfcmem afaeh ba abou^ fd him c>\ twal of /Mnfat wai 

In the experttnefitibcna IS to IT afakb prtsduerd the fTratrat nmbtn of anopbeinea, 
a ere ehoaen. Hm 19 had only ana oal waO and the roef ahorc k ^srayed. H“t 14 wa 
kept H certtrof. In tnrt 1 3 one Jadf of om iorw aida wa* cu it iid at cm cod bi one nxn. 
•a weQ m the cefacr half of the oumur aid* at the other gvt fa the other (txasi. Iha W 
Iwd th* end waHi ;amted, a« web a* parntkn araU fa th* mlddk [ butJ7tl«»bck 
of 00a aida «a0 a^ the roof ahorc a war* aprayed. 

P«T»dieaf knncli'diMrea *re« then mada aftnwafdi wrth tb* foOcarBB: rcaubi — 
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U \\i!l he «ccn from the nhoM nhic ihil llic tri^nmcnt of onlj one mil 
om of four in the room*; of htii 15 hiv been Mifiicicnt to hnnp down tlic ntimhtr 
of nnophthnc'- from 1 155 to ml, ind tint the roonu^ conlinut to hr nnophehnr- 
frcc 50 d3\‘; nftcr trcntincni I he sninc eondiUons oht iin in the other huts 
before proLCt Jinp witli the kn(K.k-do\\ns Lnplhs of wlutc cihto nn phetd 
side h\ s)di on the floor so ts to co\cr it up compIcttK 1 ops of tildes nnd of 
othir pieces of furniture ire also trt ited in the same wiv 1 he Inhitition is 
then closed and trciicd with “p\iprt spri\ winch is allowed to act for 15 
miniito, after which the fallen in tet which ari tasiK seen on thi white hatk- 
proiind and enn hardh he missed, ire counted 

I he e\pcrimcni is hemp continued on i larpir sc,ilc, and iltlioiiph il has 
beanp poing on fnronh just under 2 month the results are, I think, of suflieicnt 
imcrcsi to warrant their puhlication and it would he interesting to hear of 
similar (Apenments with other spceics under earaing climatic conditions in 
other parts of the world 


HI 1 1 lU NCL 

TosMsr ll D GrnrHT S ThciiseofDDl imdiial spni\> m the ctmirol 

of nnhna nwtr an area of )0 s<jUare iniles m Mminiim PiildHhrd for the O mral 
l^boratora. Medical and Health Dqiannirnt Maitniiii b\ the Omremment Pnnicr 
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EFFECT OF CLIMATE ON THE BLOOD PRESSURE IN 
ACCLIMATIZED SUBp:CTS 

BY 

L P R FOURMAN,* 

From the Nt^eld Department of Cltnual Medicine, Oxford University 


Evidence on the effect of chmate on the blood pressure is conflicting 
(SuNDSTROEM, 1927) Physiological experiments have shown that the blood 
pressure falls with rise in environmental temperature (McDowall, 1938), but 
such expenments have generally been made over short penods of time on 
subjects not accustomed to the effects of heat In acclimatized healthy young 
men, there is little change in blood pressure (Eichna, Bean, Ashe and Nelson, 
1945) Dunng a voyage from Mombasa through the Red Sea to the Mediter- 
ranean m early September, 1946, the opportumty presented to observe the 
blood pressure changes that might occur in subjects of various ages who are 
acclimatized to the effects of heat We hoped also to see whether under the 
hot and humid conditions obtaining m the Red Sea any cases of hypertension 
might be masked by a fall in blood pressure Findings in the Red Sea were 
compared with observations made 3 days later in the relatively comfortable 
chmate of the Mediterranean 

METHOD OF INVESTIGATION 

The subjects were male Italian civilian mtemees from Entrea who had 
spent the war years in the tropics and who for various reasons were being 
repatriated in a hospital slup Their ages varied from 25 to 70 Many were 
suffering from non-medical conditions without cardio-vascular disease No 
acutely ill patients were included in this study, which involved 13 normal 
subjects under 50 years of age (eight under 30), 22 subjects over 50, 10 with 
miscellaneous renal diseases but without hypertension (six with renal stone, 
three with nephntis and one with pyuria), and three patients with hyper- 
tension Except in the patients with hypertension, no evidence of cardiac 
enlargement or retinal artenolosclerosis was found, but many of the patients 

* Thanks arc due to Lt -Col B Measham, O C , Troops, H S “ Oxfordshire,” for 
permission to make these observations ’ 



CUMAIT AND BIXCO mSKTtl 


>» 

OTcr so h»d nta v Jotcferc wb Eijtht aut^ccu in whom, on one or fJhiT ocoaxm, 
no dlotolic radxng could be obuloed wwe not laduded In the 
dToft wu nude to conre a liberal fluid and tah intake, aod tbc urrntry chlondc 
content BU dctermiDed by the Fantua teat in aH tubjecti In three U* imnary 
chloride waa leaa than 4 (^animet per htre, and with mereued aalt intake ihctr 
blood p^eaaurc roae from low Tiluea. TTieae reaolu bare not been Induded 
In tbc analytia. 

During ibe firat act of ohacmtiofia the wet and dry bulb ihennoroelef 
rcadinga at 5 a-m. m tbc wards were 88* and &4 F rttpectmly cfnnng i|k 
aecood act the curretpondiog readmga were 7S® and 85 F Thii repreaenn 
a change of about 20 per cent, to tbc retatire humidity foe the two acta of 
ob a er v ationa. Subjccdrely the change in teraperature waa one from great 
«£acomfort to tolerable comfort. Day tcmpcntturca acre higher cren on deck 
where the pitaenta tpeat moat of tbnr waking boun. AH blood preaaure 
reading! were taken betar en 5 a.m. and 6 aan. before the paticsta bad risen 
from their night a sleep and therefore as near as poasibk under basal conditiom, 

RracrtTi and Or«xt»fo.v 

The rexuha of the anaiyaa of the two seta of obaerviuoos are iboan la 
Table I except for data m tbe paticsits whb bypotenanm which arc gim 
todividoaDy in Table IJ There wta no algnificast change in the blood preaaure 
to any of the groups. 


Tabu I 
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Table II 

BLOOD PRESSURES IN THE RED SEA AND THE MEDITERRANEAN IN THREE PATIENTS WITH 

hypertension 




BP 

Patient 

Observations 





Systohc. 

Diastohc. 

Essential hypertension 

Red Sea 

172 

130 


Mediterranean 

168 

110 

Polycystic kidneys 

Red Sea 

170 

110 


Mediterranean 

162 

110 

Pyelonephritis 

Red Sea 

174 

130 


Mediterranean 

162 

110 


These results indicate that m acclimatized subjects in hot climates a change 
in chmate from one causing marked discomfort does not produce any consistent 
change in the blood pressure, provided changes due to dehydration are excluded 
No masked cases of hypertension were discovered in the second senes of 
observations 


Summary 

In sailmg from the Red Sea^ to the Mediterranean, there is a sudden fall 
in temperature and humidity Observations were made on the effect of this 
change m climate on the blood pressure Forty-five subjects of varying ages 
and three patients with hypertension were studied under resting conditions 
There was no sigmficant change in the blood pressure when the relative humidity 
diminished by about 20 per cent 


REFERENCES 

Eichna, L W , Bean, W B , Ashe, W F & Helson, N (1945) Johns Hopk Hasp 
Bull , 76, 25 r 1 - 

McDowall, R J S (1938) The^Control of the Circulation of the Blood London 
Longmans, Green & Co 

Sundstroem, E S (1927) Physiol Rev , 7, 320 







Cifuus Mo«ut Wdctoh 

Prro^fi S»cmt\ tf Tr*pttwl m>d Hxvtnr SHt-tJ 

I l 0 m»rmr SttT tmrr 1*^9— II 




Thansactions of the Royal Society of 
Tropical Medicine and Hygiene 
Vol 42 No 3 November, 1948 


303 


OBITUARY 


C M Wenyon, cmg, cbe, mb, bs, bsc, frs 

Dr Wenyon died suddenly at his home in London on Sunday, October 
24th, just when he seemed to be recovering from a short illness His end 
came peacefully and without pain, "And as one toyled with travaile downe 
doth lye, So lay he downe, as if to sleepe he went ” 

Charles Morley Wenyon was born in Liverpool in 1878 As a 
child he was taken to China, where his father was one of the pioneer 
medical missionaries, and came back to school in England at the age of fourteen 
Having qualified in science at Umversity College, London, and m medicine at 
Guy’s Hospital, he was soon afterwards appointed Protozoologist to the London 
School of Tropical Mediane, thus entermg on the course that was to lead 
to his eventual recogmtion as the foremost authonty in medical protozoology 
throughout the world He made special studies and investigations m the Sudan, 
and in Bagdad, Aleppo and Malta , and in 1914 he was appointed Director of 
Research in the Tropics to the Wellcome Bureau of Scientic Research Durmg 
the first World War he carried out a vast amount of research on protozoological 
infections, in Egypt, India, Mesopotamia and Macedoma In 1924 he succeeded 
Andrew Balfour as Director-in-Chief of the Wellcome Bureau of Scientific 
Research, and finally retired from the Directorship of the Wellcome Research 
Institution in 1944, though he mamtained his active association with the 
Wellcome Foundation to the last 

Wenyon’s distinguished service to his country in the war of 1914-18 
gained him the CMG and CBE His eminence m the world of saence 
was acknowledged in the award of many honours He was a Fellow of the 
Royal Society , an Officer of the Legion of Honour , an Honorary Life Member 
of the New York Academy of Sciences , an Honorary Fellow of the Royal 
Society of Mediane , and the reapient of the Theobdd Smith Gold Medal, 
and the Manson Medal 

Although Wenyon’s work was mainly devoted to protozoological problems 
with some direct bearing on tropical mediane, it was by no means restricted 
to this field, and it can be said that there is hardly a single group of parasitic 
protozoa with which his name is not associated Wenyon was the first to sort 


o 



OBtTOAST 


iOi 

oat tbe mtmittij pcottnoa of nun. and to hriDj order out of the prc^rcHii jr 
conftaaon. He dewnbed EtMtm^x mm, tnd the cytxs of /o^«*u4« 
tnd much of the pre*cnt kntnrledjc of the mtcttual flagdUte* of to«Q » owed 
to him. Hn oo /leuhsaiuaMt threw hght oc tbe epMooMocr aod 

dugnem* of thi» ptwp of dtaeuo. He thowed that LmWne cut pn mto ■ 
kptcmonid aUge in a bJood-aacklng Inaeci, aoj fir« dernomtmed lepttwiooad 
flagdlatea in PkJebMowau. Uenyon hunadf appreciated the Bgmficaoct of tfu< 
Utter dUeoTtry but, through a aud trick of fonooe a* expenment deaigoed 
to prove the truth of hU cotmction mUcamtd, aod could not be repeated. 
Htf atudiea oo andber group of baemofiageUatea tbe Trypanoaonadte, 
mxtcnaQy to tbe «um of kzbowkdge of tbcae paraaHa and the d | »r**ra they bring 
about and hit ratlonaJ cUatibcxtioa of tbe family baa been generally adopted. 
He was tbe firat to deacribe tbe c a o geno ut devdopmect of tbe cocadium of 
man, and ettabOsbed tbe saodmg of tbU apedca tbniugfa hU extenaiYt sttubet 
on tbe cocddla of dogi and catt. The differing rcaponar of the tpcdci of 
malaria puaaitc* to qumioe, tbe aeaaonal mcxlence of tbe dUene, tbe dereiop- 
toeot of tbe oOcyst in hibensatlng moaqohoea, were ah inecftigtted with 
charactermic tborwgfaneaB, and aomc of hU findinga helped to tccooin for the 
atrange remal ootbum of relapaea of benign maboia, tbe “ Spnof>ni of tbe 
early Esgliah. The dtiaie Qucoal Protonolagy ftatKli ca a moQuaent to hi 
hfe a wort. 

WesyoQ n ta a man of outattnding, erea uakpte, peraonahty Ha abound 
Ing ntaOty aerred to fire hit own enthniaim, tod, crmffowmg iQ aome magic 
fxtHon, tramferred hi Influence to all with whom be came into contact. Stone* 
are told of workm In remote taborttonca, dUappouned and akk at heart. ^Vben 
^Neoyon, m hb office of Cort au l un t to tbe Army arnred, it ww Eke a breeic 
blowing from a beatbery hlQ tbtougb a rituted and tugnant atmoapbere, and 
on departmg be left behmd him a laitisg and unforgettable inapntMn. He 
wa* trxnaparcntly honest and inherently mcapable of any mean or petty act. 
Free hwwif from any thought of a^-aggrandaeiDcnt, he wat untnmgfy 
generous In helping the deaerring who turned to him for aid — but be did not 
aufftf fooh gladly and tbe pretcotioaa poseur he could not endure. Ilk ran 
profeaanna] erudttMo and e sp eneoce m the laboratory tnd in ibc field, msde 
htm a trusted couoaeltor even to matters beyood tbe range of hk o» n tpcotfity 
and whatever be said or did was imbued wrth sue judgment and natfrectmawo 
aenac. ^ . 

\\ enyon • death hat left a twJ tn th» Sooety whch be kned and worted 
for io long IQ the great world of tropica] medicine, and sbore afl ffl that 
apeoahty which bn own labour* acned ao largely to create. 

The Engbsbed reraion of Johnaona famous epoapb on G oidarnth , with 
ewe term replaced, might aerve equally for \\cnyon There 
nothing In hia baenct that be d d not touch, and be tauebed nerirfuf that he 
did not adorn. 
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CORRESPONDENCE. 


BANCROFTIAN FILARIASIS 

To the Editor, Transactions of the Royal Society of Tropical Medicine and 

Hygiene 

Sm, 

As one of the many who must work remote from medical libraries, I envy 
Lt -Col Clayton Lane the wealth of references listed m his paper on ban- 
croftian filanasis {Trans R Soc trap Med Hyg , 41, 717) My comments will 
inevitably suffer from this lack of reference, and are based mainly on the points 
made in his paper 

His more important conclusions are — 

“ In the periodic type of infection the nightly nse in the riucrofilanal 
blood tide is due primarily to synchronized parturitions by the female worms, which 
probably precede the nse of the tide by a few minutes 

Provided they are not overtaxed, this nse is modified or annulled by the active 
cells of the host’s macrophage system recruited in the lymph tract and lungs 

The fall of the microfilanal blood tide is due to the destruction of the nightly 
brood m fiver, spleen and adrenals, probably in lymph nodes and possibly else- 
where ” 

The other conclusions are subsidiary to this mam theme of regular syn- 
chronized nightly parturitions and daily destruction of microfilariae, which 
certainly provides a satisfymg explanation of the phenomenon of microfilanal 
periodicity m the blood But some doubts arise when one sets out the evidence 
m tabular form as shown 

One must agree that there is evidence that all female worms in any one 
host are in approximately the same stage of pregnancy , there is also evidence 
that partuntion, vyhen it occurs, is expulsive and empties the uterus to a certain 
level , what is still doubtful is the gestational time-table, and a satisfactory link 
with the blood penodicity With a 24-hour cycle, 1 would expect to find much 
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fOt»WWDOia 


cJo«r cofTopoDdesce between eUge erf pregtuney aul tiQje of d*y Rod, 
wbo*e worm* htd empty utetiM ctems it 1 4 00 boon, ■ now •ojgefted u in 
cuniple of iboormtl ptiturHloo, bat tbn Immedaiely mm tbe rrtber tmbwird 
question of how many of the other tampk* ought also hare been from cam 
WTlh tboormal worm parturition and the tswto^ of the Uood Irvfcctlon H 
•careely mcntlaacd. Cooduttre proof of nighUy panuritioQ fan yet to be 
fotmd tbe fact* coold eqtaSy well be expialoed Ejy the eilttepce of a much 
longer period of gettatJoQ, expruacd In d*y« or c»en wedu, but combhied wilb 
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■ fnr de g re e of lyiKbroomtioo betw een tbe idah worm*, and with eapulttre 
partnritkin 

Except for the detail* of tbe rite of pajaege of drug* ihrooib tbe Jympbaoci. 
there a no endeflce for tbe ftatenient that the udcrDfilariie reach the fakod 
within a few minute* after partontioo. Indeed, on page 724 two cam of 
MA:ao:f'i arc rocmioned in whfcfa a penodidty of ndcroCaTiK in 

lymph wa* cmphaticaDy pretest it differed from that In the bkwd by hirinf 
a rooming peak. Both then ca*ea *bowed aign* of obttruciioo to lyro^ 

flow otberwoe one might be tempted to »ugge*t tbe lytiipbatic »y«em a* t^ 
daytiroe hiding place of mkroSlanac. All that oae can *ay b tha t tbofe *w 
other cases mentwoed «hoired cowdenbfe time loterrab between tbe 
appearance* of microdlariae tn Ijntph and in blood 
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cobbespo™®** acme 

. Ci.avTON LAW! .uK®« j , „„rinal 

SSjS 1S”“;'5"S <— S 

:ifr?^^SK£S'£=5Sr5 

&a WooV^“ e douto A= “ ,.c«oBa may '»? 

=ST;.r»--";i —r~s vriTS 

=Sf:Sf5|s^i=S5 

microfiianae may V returned f Ci-srriAGO-STEVBNSON explain 

jaappeaied they s' haiA ^ „ei ,t5 pnroaiy 

*e tact. .0 ^°, 4„g •• hetraam ,„„aar,ae ^5 “ 5 t„®,he adult vtot® 
reporting on clearing tlio bi ^jas some en opinion that 

its action in rapid y _. „g but that it expressing rny ^ ci j.riae is not 

ekS isontbeniicrott^ comments by ^^^Vi of longer 

Sud'ti”"' *f ThtSTaSool' .u«^ s's 

„?,4mouth..a"dthe .ugB^^^,^ 1 '“‘t " oSls»t child wth a bloo_ ^ 

hirth was theoretic H ^ which the y mate ot birth patents 
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coRESFoermtci 


film tiie coTTtct tgt wa obuintii trom tlw; ntittcr of bwtia. Tl* fitSer 
bad an depbastnua of both kfa of lO years dundoQ tbe mother bad mxnv 
filarue m tbe blood bot so symptocna and a brtaber aged 3 yean, had no 
tlgn of Infection. lotcrexting, bm tnconcliMhc. 

Secondly it aeema to be a uabc m l fintfirig tK«t penoca vith d m! o p e d 
ekphanttaia addom sbow mlcrofilamc to tbeir blood. TUa can be explained 
by a up po tlc t tbe adoha to have been dthex klQed or ihut off from the tcneril 
droilatkm donne the attaeba of tymphangnis which usually accompany tbe 
dcTdopmcnt of the deformity bat how ta one to cxplaro the apparent lack of 
mnfectian ? It •eemt tmlik^ that worms a cq mt cd after the onset of depban- 
ttam thould all be trapped In the obstructed lytnphatica one would hnagioe 
that some would their way uno anobstiucttd ebannds, and that tbe blood 
infection rate of perwcu wnh elephanbaaia in tn endemic area would not be 
very different from that of other persona la the tame area wbcicss it is usually 
very mttch lower If there la a defeftnre mechanism at work, which ehber 
prereota the infeetiTe larvae frotB growing to adullSv or keeps the adults sterile 
It must have socne carmeetkm with the attacks of lympbingrtis. I do not 
remember birlog seen toy explaostton of this partkolar problem, and would 
be gra tef u l for etJfghtenment. 

I am. etc. 

T MUbw 

S u pgei Pataoi 
Malaya. 
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PK C ,,.wen. 

By B'' ,.„• ft>=nd*ip '*'* ^ to, 


,,o,Wen,on, 

H»«»e "“B *' ••7i„t,ir »“H“' »" 

r rv.- 

-fS B J'i- 

did Vve carry ^g and he Carmichael , r^^e M-^d y^g jjext 

“-x; - sXe^ns «- -p-n. 

Society'* {‘raando* B“'"' * the schetoe to' “'^“JJ'the oeEi* °* Attho' 
Londoti. It. _ „g that tim jatmched w g ttetary wiB = , (elonS 

’'“t S.' P*"'* ’"Td" wen, on »* B”"" of D' B-""' S' « »"<= 


£SsS2*=S^rel5 

E%S5s£E^=---'--‘ 

HS-vs"' 


BlO £«. C U wtotw AXB Tin lEOTAL tUCUrr Cf T1OTICAL A-XD ir ui imi 


Erernmny tt i co« of orer /30.000, ■ mm to wtkh the pretent Kfof utd 
the Duke of ^VIDd•clr miwrribed, Mtfl»on Houje wit offidtHy opened br the 
Utter (u Pnnee of ^ tlet) on 17th March, 1932. 

Mmy win remember Dr Wenyoo • loot of tmanph when io Mty 1915 
the Preildem wis ible to innoonce that the loan bad been pud off and that the 
Society was free from debt. 

A» Honomy Se e rct ify almoat ooe of hU fim imdertaklo;* wit the re- 
oq;tiiiiatKHi of t^ Trtmaetums, Older Fellow* wiD rtmanber the frttlc green 
ptmphlet which in \oL XV (1921-22) became trtntfcsmed {rtto the pment 
grey corered impoem^ publicukm. Many of the paper* publhbed iir>ef that 
date bear the mark of hia handiwork In rearranging, editing, and, at taiea, ertn 
tranaoibmg For thU derotlon many a homble contributor has had reason 
to be giatefoL As has been said, bo boflt up the Trwaeijms as a model of 
edltocUl effi ci ency 

To \Venyon,too, we owe thoUBtfrotlonof the bt-annial Uboratocy mectbigt 
which hare become cuch popular foactiona of the S ocie ty It la alto mdebted 
to htm for ha seat of AfK^Ma gamitat and for obtaining that moat appropriate 
motto “ Tcma4 tamdm (BttfWKx.'* 

Both the Chalmen and \fenaoaa medaU, the chief awards of the Society 
were SjaaQrotod under his gtadance and wnh negotUtiooa whkh were not always 
easy to Througfaoot hli career Wenyon was spurred cat by i desire 

to cater for the needs a^ w»he* of the many FeBow* abroad and to make 
thesr Feliowahip worth while. ^Vbea be took up his duties the number of 
Fellows was a little orer 600 but before kis Frt^e&ey this had nsen to om 
1 700, many of whom be hunadf had attrsetrd. The s u cce ss of this Society 
the popuUfrty of hi mcethig* and tho quality of It* ccmmunkationt were web 
that all Interests tn tropicd medlane m the metropQ&s became centred m 
Mansoa House. In 1930 a Bruneb was opened in Edmbargb for the FeDows 
in that area where rt has prored a great succeaa. 

May the Royal Sodety of Tropteal Medicmc and Hygiene long cominot 
to dounsb as s mooumeot to the genJos of Charles Morley Wcnyoiu 



[The preMus number oj these Transactions, f'ol 42, No 3, 
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LABORATORY MEETING 

of the Soaet}' held at the 

Liverpool School of Tropical Medicine, Pembroke Place, Liverpool, 3, 

on 

Thursday, 18th November, 1948, at 7 30 p m. 

The President, 

Sir Philip Manson-Bahr, CMG,DSo,MD,rRCP, 
in the Chair 


Lord Leverhulme, Chairman of the Liverpool School of Tropical Medicine, 
gave an address of welcome to the Society He said this was the 50th year 
of the School’s activity, it having been founded by Mr (later Sir) Alfred 
Lewis Jones on 12th November, 1898 , early the following year the staff was 
appomted and included the then Major Ronald Ross as Lecturer in Tropical 
Diseases Lord Leverhulme referred to the early days when the School was 
dependent on Liverpool business men and on merchant and shippihg houses , 
today the School is associated with the University, but the original ties 
remained strong of which there could be no finer proof than the mumficent 
gift of ,{;i0,000 officially received on the 50th anniversary of the founding of 
the School, from the Liverpool firm of West Afncan shippers, Messrs John 
Holt and Company The late Mr Robert Holt was a highly valued member 
of the School Council and the gift would always be associated with his name 
by those who remembered him At the wish of the donors, the gift is to be 
devoted especially to the furtherance of research on malaria 

Lord Leverhulme mentioned that this was the second meeting the Society 
had held m Liverpool since the war, and said he hoped visits from the Society 
would be repeated frequently 
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LIVERPOOL SCHOOL OF TROPICAL MEDICINE. 

DETAlrrUENT OT T»0«C1L JIIDICWl. 

Ptol B 0 MMtrtlUi, I>r W H Hotmt ADdrein, Dr H. H Tcttty 
Dr B B Toimsb«nd and Dr 0 £ fil Wcoron 
Dtao nt rmflpa ef tMkiitfM* fcr kbtoxlol mcmh. 


The demodtntKin wu dcwgned lo fllattnte *ome o( the tcchniqiK* Q»ed 
ID the Depertioent foe the ctudj of phybolDgKal *M pxthoIogKa} proce M o 
io nuliria tn mtn ukI other mmaili. Technique* shoem ire luted beknr 

()) Ertknedon a( mtQ quntdbei of hmI potswuni by itmoj of 

fliiArr pfaDtornetrr deri«d ta ttu Dtpiranetu (Dr C. E. KL Weerm) 

(3) KleMOraaeiit of hepetfc bt<^ flo* io tlM totu mnul (ilcdKKl clcpacH 
on the UM of rotbooctfri atid n» dotenrd by H. B, Jem «nd ^ L. Do«w^ 
J eSa bnaa tdM tS 783) 

(3) tiodffiratwo f Uarfaurx cooataot ttikn* tnptixaactar fior mwuTTTBiru 
of dbiodirtan of OK^ boanoc^obcu Br thii mnKod poimi cn i.Ti-i ltr*i 

carvo can b« fewod wah a» bole m 1*0 nL blood. Thb rmm tb« method luitaMc 
for wewt on RtiH cakntk. OD H. S. II ScnTROim.} 


(4) The uee of cbe Wcrburi trefanigu* for the Mudy of cNtPcbraEne<o»d«« 
i fitetiB ia mikria tad for the taiuLigauae of the reepuim of aoilam 

tod ette eetufl of codHsileral dnv oe mad> rtaptnden. 

(5) Bao^mktl oxhnicpet for the tfody of blood in md«^ drtctnJBaiiBn 

f Uetrborun eeoeeot r IfQOt, i n w prde phoephet* (ttnetSLOV, L. end 

C^UX & 193S) ddootW (ScscpOT IW7) potaufum CKreo t.J IWH) (odaon 
(KOM E.J 1W0) 

(9) Tltf aee of eerial X*eay «px)u« tseali for tbe etudy of dnx aetto oo tbr 
gBKrooncMxul tnct f aoudl ^arwh and man. Dctnoretniian <d tbe actaXt «f 
mr pajfaj e M.3349 epmaorphior ei rcp m e end cchrr cooTMunda. (U'itfa O kl 
Arasy btaUm R ee wch Unjt, I^W.) 

^ Tbe Urvr n miHna Kkl otfaer ccoditioo*. 

'Im aatularUy of the bepitx kaiona In thc>ck due to many diTnret t^mu. 
indudKq; milisnant t n f ian ccMderi* wd bto ci i aXi foter was ahown by eoeati of 
aM. t »»a end photogrepba. 

0 Tbe p*tbop«Mtf of centnlohuUj nreroefi n the liter 

rTWr tm T^rre derDonetmed eboen&f bow ccotrdobuler chenfce found la tbe Inrr 


mey be to enosa f tnatx ettsnant or esoxaenuc ericin. 

(B). PerfuMoo f tbe lh*r 

The eppentos dentfoUrsfied le Cor oerfonan of leofated lirett of tmitl ntenh 
witb aanuitawou* rreordintr of retwoe Sow and volume chenen It eoneiita mm< 
tMlIy of cuyt *^ p e rey ex ciMietwt cemprmun perfiMtoo rbemher wrt b ^ 
■rmxrrment for prffoemg osyBeBcCed ghttoec Lneif eolutnn coetaimnx 3 per rvk 


f twn cratwc t cootteDt preeeitre. 

( 10 ) IiirMtiC*^u of titf calibre of the bcpaiw i MJ e u e J i euf portal vm 

Tbe method of ujcOmu mdnn ok under anaenbeue nto the rp ta nrb ruc 

TwJ f uftmi T e c Liiu ni of >Jie after the tner h*« bean taed w tat* The •eetsm 
an dehydrated, and dearcU tn besayl bouaate or od of wmierfieen. 

(11) (Witbbl K, H ftwwMl.) DnacrwtratK® of the pomi ef martai* of 
tba bepM artery and the pored rrm. 
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Solutions of diazo salt of 2-amino anthraqumone in normal salme and 2-naphthol- 
6-sUlphonic aad in saline and sodium carbonate are used One solution is perfused 
down the hepatic artery, the other down the portal vein The point of meeting is 
mdicated by formation of a bnck red gelatinous precipitate which remains in situ 

References 

Berenblum, I & Chain, E (1938) Btocheni J , 32, 295 , 

Conway, E J (1939) Mtcro-difftistonanalytts and volimetnc error London Crosby 
Lockwood & Sons, 

Jones Hardin, B , Wrobel, C J Lyons, W R (1944) J Clin invest , 23, 783 
King, E J (1946) Micro-analysis in medical chemistry London Churchill 
Sendroy, j (1937) J Biol Chem , 120, 335, 405 

Dr M M Tottey and Dr R H Black 

Respiration of malaria parasites 

The oxygen uptake of malaria parasites can readily be measured m the 
Warburg apparatus One ml oxalated parasitized blood and 2 ml serum are 
pipetted into the flask with a small amount of strong caustic potash m the 
central well, and after connectmg with the manometer the flask is placed in 
the water bath at 37° to 38° When equilibrium has been attained the mano- 
meter fluid is levelled and the flasks shaken The red cells and parasites take 
up oxygen and the carbon dioxide produced is absorbed by the potash Any 
reduction in the volume of gas in the manometer therefore represents the 
volume of oxygen consumed If a similar flask is set up contaimng oxalated 
non-parasitized blood it is found that the oxygen consumption is not nearly 
so great as it is for parasitized blood If the red cell content of each flask is 
known the oxygen used by the normal erythrocytes in the infected blood can 
be allowed for and the amount of oxygen used by the parasites themselves 
calculated 

CoGGESHALL and Maxer (1941) employed a similar technique in the 
development of a techmque for the assessment of anti-malanal activity in new 
drugs Instead of serum they suspended the parasitized blood in phosphate 
buffer and then added quinme or any other drug under test from the side arm 
of the flask The reduction m oxygen consumption between this and the 
control flask to which no drug had been added was then measured Unfor- 
tunately their results are of no value smce they used amounts of drug which 
created concentrations which were 100 to 200 tunes as great as those ever 
observed after administration of the drug to animals We have also observed 
that the concentration of quinine used by them entirely arrested the respuration 
of normal red cells 

In these laboratories we have attempted to detect any interference with 
the normal oxygen uptake of parasitized blood by known anti-malarial drugs 
added m physiological concentration It has been proposed by Hawking and 
by Black that mepacrme and paludrine exist m the blood stream m some 
modified form and that only these forms are active against the parasites We 
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hxre tberefcre texted pjJudrine, mepxcnne xnd qomme both by •ddmj j 
•duticn of rt to the parEvtaed red cdl *u*pen»toQ ra tmjtn aod by mlng icrtna 
taken from bttdi vhich h»Tt had xery high doaea of tbt drag In no caae hsTe 
we detected any effect upon the oxygen cooamnptwn of the pamitea auipaxded 
m inch a tnedluin 


Rcmr^ca. 

hUm ft CnotapTAU. (1&4I). J Dtt^ «« 97 
OooooHau. ft Muax. 0(^1) IhU, 106 

Dr R H Townihenl. 

FtOtin e{ an atUm^ ta 4an*utnt» h^tlanaMut yiedautaa r-tmrti 
UttalytxM. 

The ability of £. kutoiytum to peoetnte the mucoaa of the mteatine and 
spread in the tmuea h prctumably doo to ca ix y m cs produced locaQy by the 
amo eb ae. Such emyntea may break tknrn the ce)U tbemsdm or may attack 
the intercelhiUf cement and aBcnr the cclh to be aeparxted. IlyaJurooIdiae 
an cnxyme prodneed by some bacteria, acta in the latter manner an attempt 
was therefore made to demoostratc the prcac nct of tha coxyme la culnim of 
£ kutofytuA The amoebae nere gnnm in a ample 6ufd medrum with rice 
itirch, and the coltttre fiokl na centrifuged and tened for byaloranidase by 
the nacoalm etnc method of Swyer and Emmen 

htacy of the cultutea oocuined hyiluromdaae and at fint it vta thcpught 
that the amoebae themaebret were prodoan; the e na yme becaoae coot^ 
cnlttzrea nrth bactem aloee showed no cnxyroe production. Later coniroh 
were incubated anaerobicanj bowercr and much byalurorudase war produced 
and ns ibown to be associated with the growth of CL terUko in tbc mediom. 
CL teekMa ts wcD known to be a byalurotudase formiog orgarmm and grow* 
m the anserobK cooditKins produced by £ kutviyticM at the bottom of the 
culture tubes. 

"Hut byahirofudase mss produced only in tubes coQtauunt the amoebae 
was due to ^e fact that only then was complete anacrobiosis obtained. 

It IS thus dear tb»t hyiluronidase is not formed by £ kxttciytua but C is 
itin possible that ibe penelntioQ tnd spread of the amoebae may be fadlrtslcd 
by byaJuronldase produced by CL wtidm and other anaerobes growing in dose 
assooatjan mhh the amoebae in the local area of anaerobiosij whieb h tbert 
cbCamed. 


DEPAXTMEfT OF CLtmCAl. StnHCWI 

Dr A R D AiUatt tad Dr D B, Seaton 

1 Rssbtaass ta Nta*rtt#dsTstsp>d >7 • rtnOt ftt 

t PhoWiraphi of a Esre»saa sasa d l»?fcasla«j Uk «7 
ntpbttmf 

1 A W esl African strain of P has been t n u ntam ed by serial 
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blood inoculations for the past 12 months During this time it has been con- 
stantly exposed to paludrine treatment Its resistance to paludrine has steadil}’' 
increased and at the tenth passage asexual parasites were present in blood films 
throughout a 10-day course of 1 gramme of paludrine daily 

2 Colour photographs of a case of lepromatous leprosy before and after 
6 months’ sulphetrone treatment were shown , also photographs of erythema 
nodosum developing during sulphone therapy 

Dr E M Loune and Dr D R Seaton 

Reilstance to paludrine developed by a strain of Plasmodium vivax 
Charts and tables were shown demonstrating the acquisition of paludrine- 
resistance by a strain of P mva\ as a result of treatment over a period of 18 
months m a series of trophozoite inoculated patients Details will be given 
in a forthcoming publication 

« 

DEPARTMENT OF ENTOMOLOGY AND PARASITOLOGY 

Prof R M Gordon, Dr L J Chwatt and Dr C M Jones 

1 The breeding places of Cltrysops in the British Cameroons 

2 The Infection rate with Loa loa In the fly population, and in the human 
population at Kumba, British Cameroons 

1 The difficulty of planning measures to reduce the incidence of loiasis 
without knowledge of the breeding places of the vectors is obvious Until 
1947, the breeding places of Chrysops stlacea and C dimidiata were unknown, 
but m June of that year, one of us (L J C ) reported the finding of a pupa 
containing a recognizable adult of C stlacea at Kumba, British Cameroons 
A more thorough search of the area w’as carried out by the authors in June and 
July, 1948, and larvae of Tabamts, Haeinatopota, and, finally, Chrysops were 
found Eleven breeding places of Chrysops w'ere discovered in streams running 
along the bottoms of thickly otergrown ravines 

\ map, and photographs of tjpical breeding places, were exhibited, showing 
that Chrysops lartac arc restricted to certain habitats in denseh shaded streams, 
where slow'lv mming water passes over a layer of mud covered w'lth decaying 
vegetation Photographs of the collecting of larvae (by washing the mud 
through a series of graduated sieves), and specimens of the larv'ae found, were 
also exhibited 

2 It IS well known that only a proportion of persons suffering from 
malaria are, at am one time, capable of infecting the insect vector, while it is 
generally considered that in persons with loiasis the infective larvae arc more 
or less constantlv present throughout the hours of daylight A table was 
exhibited which summarized existing information, and showed that, in the 
infected area, the proportion of the human population showing microfilariae 
of L loa in the peripheral blood is much lower than would be expected from a 
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cotmdcmicQ of tbe mfcctioo r»tc m the Ohysops populattoo, and tlw Out 
crldence of loitm b often noted in peraocu withoot mfcfoflara In th* Wood. 
It foUowt thu the itwmce of Unr*e from tbe penpbml blood b not ncce*- 
pr oof of tbe tbaence of Dring adulu. «nd ihit the t«e«n>ent of ctmtrW 
and enratrre mcaturet a, to i ccandenble extent, depei>dcDt oo tbe 
of • nMTc rdtable method of deagnom. 

Sbxlea ahowing lame of L. m tbe tbom, bead, and moolLparu f 
CJtrytopt were alao exlribilcd 

Prof R H Gordon tad Kr W Cm* 

1 Poa( tMdtng kj klood-ntfelat tsaacts. 

I iamttteatlen (a tka blta el tka tsataa flj 

I Tbe emplajmeot of a flexibte proboada to l a cer a te tbe bast tmocs 
OTtr a wide area, and to to prodoce a haemorrhage from abich tbe Inwt can 
feed, waa ihown to be cbimctcriitic of a nmety of blood-aucilng ioaecta. The 
aections nhlhhed ahoired tbe antWi haemorrbagea following tbe brtca of tvo 
apeaei of moaquiio and of Cintx and tbe more extetuirc baemorrhages 
foDoiring tbe bhes of GhmuM and Ckryw^ A axmilxr baemorrhage haa been 
ahmm by Snoarrr aod Swauimmti (1923) to follow the bho of PU^iet^taa, 
Soeb a method of feeding wiQ influence tbe taHnfr op of any paiwtea by 
the maect and may determine tbe aite of depodUan of any lotrodocd pamdet. 
During pool feeding many and to aome teatinca tbe nrt mayarrty of tbe 
introdoc^ poractea will b« deCrered into tbe tsauea or Into tbe blood pool, 
and not directly into the cmrulatwn, and It » suggested that the cariy drrekp* 
ment of each locally introduced parasites may be farther aJTectrd either by the 
local reocOoos of the host to the insect a aalmry secretions or by the normal 
ceQular reactions of the wounded titsijc, 

2. It H gen er a lly accepted that marbed r ea c ti ops to uncomplicated tsetse 
bites, and also to the bites of other msecta. are due to aensitiza^oe, bat it b 
not ao wtdely realued that Indinduah who hare not become aensHked tmtally 
fail to exhibit e r en the faintest trace of a reaction. The exposure of 16 persons 
in this c umrtf> ’ to the bites of tmported taetse flies In no Instance resuhed 
in a reaction, whereas the further exposora of two of these caused them to 
become sensitized and to react Tiofently 

The first indmdual cipeneoced four bites within 2 weeks, and oo no 
oc c a si on ahowed a reactwn. 9n further bitea, cxpencnced sunuhaneocsly aod 
within 4 weeks of the first bite, garc me to a aeiere oexlerastoos rcactioa, and 
occasional bites durmg the fonowmg year each girt me to a rery tererc 
immediate reaction, with w b e a ls ss much as 3 cm. across and reiy proooanced 
sweiling of the bitten arm for op to 7 days after the exposure. Tbe aecemd 

Oo* of tlww nvlmdiul* bo* ad alisfat ■TTtbenMtuus reactwo sbt m 18 
afu tb* bftt bot ft went* probabW ih* thf* wa* e«r*ed by some ■rtroJuced ratrwwcwi 
m/eetjon. 
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individual experienced five single bites at approximately fortnightly intervals, 
the first three bites producing no reaction, the fourth a slight immediate reaction, 
and the fifth a severe immediate reaction with a large wheal and pronounced 
erythema of the surrounding area of the arm 
The exhibited colour photograph, which was taken immediately after a tsetse 
fly was allowed to feed on the first individual, showed the wheal, which had 
not reached its full size Also exhibited was a section through the bitten area 
of the skin of the same individual, taken when the wheal was about the size 
shown in the photograph In addition to the usual large subcutaneous 
haemorrhage, the sectioned tissues showed dilatation of the blood vessels and 
marked separation of the collagen fibres A similar histological picture was 
shoivn in the case of a rabbit which had been passively sensitized by serum from 
this individual 

Mr W Crewe and Prof B G Maegraith 

A case of severe generalized reaction to mosquito bites 
It IS well knoivn that in certain mstances severe generalized manifestations 
may occur in sensitized subjects as the result of bee and wasp stings, but such 
general reactions are seldom reported following the bites of blood-sucking 
insects A reaction of this type was, however, exhibited by a patient suffermg 
from falciparum malaria who, m an attempt to infect mosquitoes, was exposed 
to the bites of 380 Anopheles maailtpenms and 20 A stephe7isi 
The clinical report on this patient was as follows 
McK Merchant Navy Aged 39 

Overseas ser%ace 1925-30, 1940-48 China, Singapore, India, Burma, West Africa 
History of several previous attacks of malana Admitted 5 8 48 suffenng from 
falciparum malana acquired in West Africa Treated with paludnne 300 mg b i d for 
10 days Asexual parasites absent from blood by third day of treatment Gametocytes 
persisted Entamoeba histolytica cysts present m stool Treated v,ith standard 3 weeks' 
course After treatment for amoebiasis, falciparum gametocytes were still present and it 
was decided to attempt to mfect A macidipennis and A stephensi 

7 9 48 — Four hundred mosquitoes {A macuhpennis except for 20 A stephensi) were 
fed on patient's thighs in 28 minutes Most mosquitoes fed (No mosquitoes became 
infected ) 

Ten minutes after feeding began, patient noticed epigastric pain follow ed by " flushing” 
radiating upwTirds to back of neck and down arms and later legs He felt his heart pounding 
and noticed his \ision was blurred Large itching wheals developed on both tlughs 
where feeding had taken place — more pronounced on left, where A stephensi had fed 
Wheals also appeared on neck and arms, particularly at the wmst and flexure of the elbow 
joints The skin of the face, including the conjunctival vessels, the trunk, arms and legs 
became deeply flushed 

At this stage the pulse rate was 150 per mm , the pulse full and bounding, and the 
blood pressure 80/40 There was no appreciable nsc of temperature Stroking of the 
skin failed to elicit a white line response 

The adnunistration of anthisan 0 1 gramme orally was followed by marked unproved 
ment associated with a slowmg of the pulse rate to 90 per nun and a nse in blood pressure 
to 120/70 Flushing of the skin faded in 3 hours except over the region of feeding A 
further dose of anthisan 0 1 gramme was given 5 hours later The wheals in the feeding 
area persisted for 24 hours Tvv o days later there w ere numerous small red papules scattered 
over the site of the mosquito bites The patient was well except for occasional headaches 
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SocM 3 wcdu liter tlm pttlent tdinrtetrrd to nodergo * te*t to daenmoe 
■»btt}>CT be •m ibTwrnuDy »cn*itiTe to Ax^Jula tad whether he w» ilnularfy 
•cnctiTe to the bitc» of other gencr* of mo«qurtoei. He ww eipo*ed, oq the 
flexor iurftce of the left forexrm, to one •penmen of cvh of A -Tnr'rjv— » 
A tUphna AUa ^rgyph *ihJ CUrx AH four moeqtihoej beonoe 

gorged ft ■pprcECnratelj the lame time, end the patient reacted to ill bite» mthia 
a few mimrte*. 

Three colour pbotognphi of hif toheequest ie»ctwta were eihibitei The 
fim wo talen iboin 5 rruoutc* after the bites, ukI abowed • Urge wheal renh 
Ing from e»d» bite, with ao extensfre area of aurrenodmg eiyihemi. The 
accood, taken 1 hour later showed a redoetkax both in the fixe of the wheaU 
and m the area of cTthema. whOe the third, taken 24 houn after the secood, 
abowed the nte of eaidi buc marked by a amaD red papule, with *oo»e etythcmi 
wnrounduig the AUn bite. 

Tlua mdmdoal tboa showed a Dot cxccptjocally serere, and approxi- 
tnale^ equal, reactran to the bhea of these four aperies of mosqurto, the very 
aercre geocraiaed rracnon originally experieneed bang apparently csiaed by 
the fudden mjeoton of an unosnslly Urge dose of cm gtn (br 400 mosqoitoes 
feeding sanufuneoualj). 

Dr W E. Kanbew 

lema strswrsttaai oa Lilnwialdu tartan CTrarsaww 1918) Chandkr 1831 
(I) Dmtopasst of tba flnt atagt lam 

The morphological dercloptnem of the &m stage Um of L. cartm si» 
shown by meani of pbotomt cf ogr ap ha, afades and frequency dutributioa curm 
of the lengths of the Urrae. Tte courae was foUowed from the shedding of the 
Titdline r o mi brape st birth through an vocsessing cwnplenty of nuclear ircbl- 
lecture with a ttnall succetarve mc r caac in length occurring on their migratioo 
to the pleura] sac, and Anally on their fairty rapid progress to the peripheral 
crcalatica. It wts ahowu that the less complex larrse m the pleura arc 
unaheathed, and m some of those in the penpheraj arculitwn sheatln 

be demoostnied eisDy but In others with the greitest difficuhy or net at 
all. Sheilhed or i m a b catbed, the morphological derejopmeni of tho*e m the 
blood B uniform, the presence or abaence of a sheath cannet be taken a* 
the aolc endcocc of maturity 

The demooatrstttm shew cd the early laml stages of ewnmu for cooiparisoo 
with such forms as arc known of the corretpoeding stages of if'wcMrrms iew 
rrpfh and Loa /o« 

Dr D S Bertnm. 

A awthad ef tsdartag esotroOrt wtU Utmmmitt tmvm is a» 

aoitoa rat. 

The exhibit dcah with the intensity of mfecticeis obtajoed in batcbei of 
Ltpcmxams Aaco/i mrtet rtcorered from cotton rata infected with L cerm 
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X or .n.ec«v— >« 

many as 67 m gg cent ha numbers of the ^ mites are 

from n per cen e smaB if | unlikely 

Vugh infections it is P 3 fiown i^' ^ 24 hours, the rat v, 

Xt a cotton exposed to infectiv- m;j;^,cs were 95 per 

recovered but that if some g ^ g^^^^^^anae was hig ( 

to become becoming poshiv u,>moDropbylaxis, the 

ancy of the Sections) ^ studies on ch P the rat to 

000 ''=““'”““ .„ana«r J W"""®™ 


of tne saiu- o- * . J be estimait^ — 

ooo>>'«' “' aod MV j 

w E Kershaw, Dr D “Vevelopment of filanasis 

The “hemoprophVl ^ ^ ^g^^st the dev by 

Je'':o»n «troof ^ 

Eroded infection f ^ been given MSb 

The rats were su 3 pairs 

and where ^^"'^^^’^^^"penpheral circulation O^^^^.cfilariae m the penph^a 
of microfilariae the p P develop m ^tes, and micro 

given MSb ^luelately In this smgle * 


act as a piopbylacuc ^ vrauamson 

D, D 3 Bortram, Dr »' J'“”Si“o‘^K»““'’"°“°‘' 

™ ”aK.VpS» “' 

The necessijf ^^^atg bas already md infection, from 

r.f »' " 

exposure of the rat to i 
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pmphcrtl QraiUtwn lome 7 -wtda later The count ro« to a more or hM 
•teady tevd dunnf the next 2 mootha, ind am loalntajntd it that krt! for a 
further 3 or 4 rrwotha. A pidtal fall Urtinj 5 mootha then act in ontil the 
rakrofilanac finally dmppctnd from the penphertl circulattOQ aoine 1 1 mootlu 
iftcT then- firat appearance. It woold aj^icar froan theae obaemtiona that the 
only rellahle period for chetnothenpeutk tnal ia dimnf the firat 3 or 4 moothi 
mranon. 

The lurrinl of nucrofilanae {ft tiwjifuaerf blood which In tbe particnlir 
erpenment ahoum am abotrt I roonth, im thoiro to hare a rate of fall 
to that of an cnfection uodergoutg apoaitaaeoua cure. 

From the cottrae of the Infcctlona lo the rata obaerred in thh labantory 
It would appear that the hifcctkm can tenolnate in two wayi 

I Tbe aifaihs mtj db «ad becoaM absorbed, tba &kn6hriae ft mahito y h the 
cirailtfion foe conidenbif looker penpd, cmiS tbay can b« no knaar found ht tbkk 
blood flkn. 

2. Tba wrtput at mteodtariaa erray ba fsdutad. tfaa itg s t r ru i raaefaioj tha p cf tpb ta l 
ckojbtfViB m mimbm tfguffidant to b* ficamd in rtikt blood tboojih Dr* adoia Mtd 
few actm Urraa may rtiH be Byiaul fat tbe plaara. 

Exatnplea of both theae methoda of ternunatioo were deirtocacrated. 

Bfltt E W Robtrt* 

CU* aavtRf (fa< BimMta at Faawdi la tb« fett ui isaatta tt 

tmeenda. aea b«u atm as^wca ta lalKtteB 

The pr ea enci? of suraodia of tbe achatoaocoea in tbe tmoea of tbor 
mo&aacan Intermedote botf baa been dexDOoxtrated by Gootrr DaTZT and 
PlATTOW (1934) and BtoitPT (1040). and othera. HAaoturK) (1933) ihtnrtti 
tbe preacDce of ratraodti of F Arpctaca tn the mantle of LymMem cMTnx. A> 
far as we are aware the pr esen ce of tbe nsraoda of F krp*hcm In the times 
of h. tmMtida has not prcrtoosly been ihown. 

Laboratory bed so»ii» about 1 S mm. m length wen eapoxd to 50 newly 
hatched mirwadu tn a email quantity of water After 1 ho^ the anaHs acre 
rcmOTcd, killed and fKed unmcdtatcly m Doum a Sold. Tbe acettem arre 
cut at a thickneaa of 7#» and atamed in DrUfieliTa haeaiJtoTTlm and eodn. 


LONTXIV SCHCXIL OF IHGIENE AND fROPlCAL MEDICINF 
DcrtiTiirxr or emtououxit 

Dr W A Lamboro (lotrodoeed by Frol P A Bailonh 

RcBOkaMa omd eotaons ta wUU tba lam af T aim n 
In \yataJand T i»r«fUrtci deposrta its eggi in shallow tetnpocafy pools 
WTien euch a pool dnea the mod cracks with a large mesh. But at places where 
the cracks might be eipectcd to meet one may find a round mud disc, whic 
9 In fact the top of a col mn of mod. 
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It IS surmised that the column of mud is isolated by the full grown larva 
when the pond is drying up and the mud becomes semi-sohd It seems that 
the larva starts at the surface of the mud and goes downwards m a tight spiral, 
isolating the column which can be as much as 6 inches long It then returns 
nearly to the top on a much looser spiral, as seen by exammmg the outside 
of the column When it has nearly reached the top it turns inwards and excavates 
a cell in the column in which it becomes a pupa The pupa, as it appears, scrapes 
Its way through the top of the column before the emergence of the fly occurs 
(W A Lamborn, Proc roy Soc , Senes B, 106, 1930) 


DEPARTMENT OF PARASITOLOGY 


Prof H E Shortt 

1 Diagram of life-history of Plasmodtum cyitomolgi with actual specimens 

of the various stages under the microscope 

2 Plannodtum berghei Malarial parasite of the tree rat in the Beiglan 

Congo (slide presented by Dr van Hoof) 

8 Haemoproteus sp in blood of the Gecko lizard (Hemtdactylus sp ) 

4 Haemogreganne sp in blood of the Gecko lizard {Hemtdactylus sp ) 

6 Letshmama ermettn Muniz and Medina New species described infecting 
the skin of the gulneaplg In South America 

1 Shows, m diagrammatic form, the complete life-cycle of a typical 
mammalian malanal parasite in the insect and vertebrate hosts The diagram 
incorporates recent findings in connection with exo-erythrocytic development 


Prof H E Shortt and Dr P C C Gamham 

Earliest form seen to date of the pre-erythrooytlc cycle of Plasmodium 
cynomolgi — fourth day after bite of the mosquito 

The parasite is a small schizont, about 8/i m diameter, ovoid m shape, 
situated within a parenchyma cell of the liver The entire schizont, as seen 
m senal sections, contains about 24 fragments of chromatm 


Dr P C C Gamham 

1 Plasmoduim sp In the blood of East African skink, Mabma macultlabrn 

(from near Homa Mountain, Victoria Nyanza) 

2 Trypanosoma sp in the blood of East African skink, M maculilahns 
(from near Homa Mountain, Victoria Nyanza) 

1 The smear showed asexual and sexual forms of a malarial parasite 
which occupies about half the red blood cell, not displacing the nucleus 
Gametocytes are circular Trophozoites may he very ragged m outhne 

2 This haemoflagellate exhibits the following characters Posterior 
position m nucleus , complete twisting of the posterior extremity , presence 
of myonemes m the cytoplasm , a well developed undulating membrane, and 
a free flagellum 
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Appctnomitc mamimnem* mre Lenph of body 30^ -mUrh, 8/i fret 
flagdham, 9p 

Dr Djion BUlr (dMiiomtrallon rtown by Prol G JUedontld) 

tcrtu o! tl pbotofnib m MblstnomUsb ta lovtbwi pyswb 
The 23 pbotogrtphi exhibiled were enJtrgtd from the frimei of t 
film which u no* bemg nude by the CoTt miu ect of Southern Rhodoa co 
•duttoKdlaia. 

Pathological lextoni were iUustntetl by photograpba of the raaiu of 
lofcctKn on the bladder and ureter and by mtcnipbatographi ibowitig the 
tksue reaction to acUstoaome eggt m rarioaa parta of the b<^ luKludlBg the 
hing Herry depmka of eggi aoniewuh terminal spinea, probably of ■SrAutveaw 
kat m e t ob nm , were ahotm tn the bladder wall in the ndgfabourhend of a rupture 
and other artuattooa. 

There were three photographa of the adult worm talrco by dart groond 
CUumlnatKm and a acnca ahowoig the estemil dertkrpmcnt, taduding IHoa- 
tndoni of the m Iluac cameft, of mirapdntm leartnj the egg, of a iporocyit 
of cercmac learing the mail a Iirer and of free Imof ctreanae. TbOT were 
thto Shstntlont thowiag thereacuonofthecer^ml anugm tUs test and of (he 
methoda used in the control of iDoOoaca 

Dr D A Ctniwa. 

Ecp o( raiai**"«af (a tBotan of BatktU ta th« Caiafrooaa. 
rbe ■putum in which theae egg? were found comea from a paDent in the 
Cameroona who hai a noo-taberculoaa c fa r o njc rcaptratory draeaae. 

Recorda rf p an gommana to Afnca are eatr c u idy rare, hence tlm caae b 
of tntercat It la thought that there may be a coeuiderable fucidcoce of tha 
infection In aei-eral parts of the Cameroona. 

Mr TTtiai y Cnm (lotTodaccd by Prof 3 } C. Boekliy) 

( fUdta asd yhatsedenfreahs LQiitntinx Qit lami dmlafmtai af 
imrmsrfofwnt (Cratleemu tascloterla) lo Ut Dw M Lar«M 

3 flUea tDgrtratloc tha peaua el traamm tsilaa af CTittaareea pfaPanab 
la ipcrtetfltallr InlMtod ribUts 

i SDdi aad pbataciaalca tDeftnUiif Ut dUTtmea U eptka] pn^anw 
Wtvtta buia aad UM at tka TOrtrtai boots ot taaafld atstado (r»f* 
atWu asd T vbtfl axamlAH la patartaH Dfit 

1 (a) Section of lirer with 10-daya-old c ym cercua. 

(h) Section of hrer fhowing a 25^y*-old cnlicema wub m acdei aolatc 
(locluding rudiment of roatcUitiD). 

(fX and ( ) Sections throngb mraRuaied acoja anlagen of oJdi^ 
larrae. thmmg further dei-dopmcnt of roatcDom and the origm and growth 
cf ho^eta. 
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2 Slides illustrating the process of transverse fission of cysticercus pisi- 
formis m expenmentally infested rabbits 

Transverse fission of cysticercus pisiformis begins in the liver and is most 
often completed there, t e , before the bladder-worm migrates mto the body- 
cavity Fission involves an mitial hypertrophy of the tissues (especially the 
parenchyma fibres) at the zone of constriction, followed by degeneration and 
loss of all the elements except muscle and parenchyma fibres which become 
consolidated mto a slender fibrous cord binding the segments of the original 
bladder-worm The rupture of this cord and the seahng-up of the broken 
ends of the segments complete the process The anterior segment develops a 
scolex. The posterior segment or segments are acephalic The majority of the 
bladder-worms do not undergo fission 

3 Shde and photographs illustrating the difference m optical properties 
between blade and base of the rostellar hooks of taenud cestodes {Taenia senahs 
and T taeniaeformis), when exammed in polarized light 

The blade of the hook is birefrmgent when exammed m polarized light, 
while the base is isotropic This is correlated with the fact that the base, which 
IS composed of an unorientated scleroprotem, is more hable than the blade to 
mtraspecific variation m shape and size The blade, which is composed of an 
orientated protem-chitm, is a more constant structure within a species 

Sir Philip Manson-Bahr and Dr W E Cooke 

Nasal smear in leprosy showing enormous concentration of bacilli from a 
European boy, aged 13, from Antigua 

Dr H A Baylis, Sir Philip Manson-Bahr and Prof J J C Buckley 

Demonstration of a oestode new In man — Inermicapstfer arvtcanthidis 
(Kofend, 1917) — a parasite of rats In Kenya 

The patient was a spoilt boy of 2 years who had been bom and brought up in 
Nairobi He had been in England 3 months Three weeks before being seen he had been 
passing segments of tapeworm m the stools One of the proglottides was sent to the 
Maidstone laboratory where the pathologist, with great acumen, reported that it was a 
segment of Inermicapstfer cubetisis As it is not possible to make the diagnosis without 
exammation of the scolex it is difficult to guess how this identification was arrived at 
The child was apparently very healthy and the eosinophiha in the blood 5 per cent 
As he was a difficult child it was decided to give him extract of filnc mas, mm 15, m jam 
at 6 30 p m He had syrup of figs early next morning and without any particular prepara- 
tion produced two dead cestodes each 25 cm. m length In one the head had been damaged , 
in the other it was perfect 

Very little information could be obtained about the possible source of 
infection The child had not been entrusted to native servants for long and 
the two nurses he had had been Seychellois On two occasions he had been 
on picmcs m the neighbourhood of Nauobi, and it is possible that he had 
swallowed some msect which is the normal intermediary of Inermicapstfer 

I arvtcanthidis is normally a parasite of various Lnds of rats m Africa 
A number of other species of Incmitcapsifer also occur m African rodents and 
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HTTScouleL Thetf Intcrmcdote bosta *ro not known, bul ire probabfy »n^t 
uwsU or «litf iimitcbrttei winch might be imdentilljr twiDoirtd bj nan. 

A ipeoa which bia been caDcd Imtmumpa/er euienm (ECoun, 1939), lad 
bn o ccu rred aerenl timet la mm In Cuba, mtj ilto be oormaHj t para n tc 
of tome rodent or other munil, but thit it not jret kooim. 

Inermteapaftr b ditting\dsl^ frain RtSltfhxs b; the abtcnce of hooka 
in the tockert, 

Bir P 0 SbDtt 

Tkt eaBiyartttTt <btrtbvtto& it iOfptt tl brain ulirtt rmba n tbt 
ttcmtih vtH e( 

1 Ampmitt 

t Ataf\\dM {Ajmfinla) var iO i > w iiJ . 

Infected tpectment of A. rnmnSfimas utoilJ^ thow odcyttt co o ce ati g cd 
It tbe postenor end of the mld-fut. If bowcrtf immedixtelj after taking to 
infected blood meal the b ttood on ha head and kept m thb poidmi for 

i4 boar*, the majority oftheofleyttt are found at the toterior end of the mW-gw. 

The aecretioa tbe calnvy gfanda of A. w-'rA/ntajj hat flroog tgglo* 
tmxtlng propertiea to that foUnwing • bked toeaJ tbe pc«terk>r half ef the gut 
cotttiint all the red celb and the iiiterrar half the ptiimL 

Infected cpecunena of A. tfefJt€»n otoaHy ihm edeyitt tbeut equally 
dbtrihuted tH orer the gut, often ^tb a few oOcyttt at the ertmse end the 
antenor partv» 

The atlmry gbnd tecrrtkm of A rtrfJipiB dec* not aggiatinate human 
blood. 

It b bdiered that Ai*opktin wbote gUnda ijjlininate blood will, at the 
result of this, cause tbe oOcyttt to be wtuated at the poWmor end of the mid 
gut, while in tbo*e tpeciet which do not cause agglutinairao, tbe cdcyita win 
^ dmribtrtcd more or leta ereoly all o«r tbe guL 

A onmber of tpeemtena were tbtnra. 


Dr Themaa H White 

Pkitefnahi «( javi ktfess b TanjcaeTlla Alrletas. 

Eijbt pbotograpba were ahown. iudndjng a c»se of early ganjoa m a 
child of about 10 yeara. who showed eitentive scamng probaMy due to teftary 
jrawa. There waa an ulcerating lenoo of tbe nostrib with datnxUao of the 
abr cariilagea. Chher caaca aiustnrted included arcinaie and Irthenad lestoos 
dactybus, and eawt inrotTuig the icalp 
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A SURVEY OF PHYSIOLOGICAL STUDIES OF MENTAL 
AND Pm^SICAL WORK IN HOT AND HUMID 
ENVIRONMENTS 

GUY P CROWDCN, ode, td, dsc, mrcp 
Professor of Applied Physiology, London School of Hygiene and Tropical Medicine 


It IS with some temerity that I present this paper, for it is i departure 
from the usual type in that it is an attempt to appreciate the work of others 
rather than to present new or original matter 

In the field covered by the title of this paper early experimenters, in spite 
of their meagre facilities for research, have made notable contributions to 
knowledge and asked questions which have as yet been only partially answered 
In recent years, dunng times of war emergency, intensive researches on human 
reactions to heat and humidity have been carried out to help man face climatic 
extremes not only m theatres of war but m the engines of war and m industry 
engaged on vital production It is becoming more and more recognized that 
there is indeed urgent need for the application of scientific knowledge to human 
problems arising out of man’s physiological and psychological limitations 

In the interests of the positive health of present and future generations, 
It 18 incumbent on us to try and ensure that knowledge gained is so interpreted 
and made available that its use, if use it has, may contribute to human welfare 
in tunes of peace Frankly, it is with that object m view that this paper has 
been prepared, and although I am only too conscious of its inadequacy I hope 
that it may still be of some serwee 



326 VEfTAt ASP rmucu. woKk w hot asp mwio i>.'\i*osvrvT» 
Foidtce a:to Buope?* (1774). 

la order to Twvr the phy«c4ojlc«l ttudta of oor owa Urae In iooe 
perepectirc h Ii of ptrtleolar mterat to recall the piooeerh^ aperiroentj of 
two medical men George Fordtce and CnwLO BLACoct »ho, as Im^ 
as 1774 aobjeaed themsdres and a team of thdr friends to really astooohinj 
degrees of heat tod humidity UauaOy their spectacular oljaemtloe that a 
beef steak wu cooled by the hot air m the room wMc they were presetit, b tbe 
only reference to them woct. On ctmsahlog the ooginal records, U b 
aurpnsmg to find bow far In advance of their time were their p>fay%»ologKa] 
obaerTttKmi. G e orge Fordtce, m.d. (Edia.) was t phytidta at St. Thomas s 
Hospital from 1770-1802, and ha fneod Cnuucs BiltODEN also u.d. (EdiaX 
was a medica] officer m the Army till 1814 and Secretary of tbe Royal Society 
fa 175H Fortunately Dlaode^ recorded detaOs of these early erperimeots 
in two papers which were publlahed fa the Phfloaophlcal Tnnuoaa of the 
Royal Society fa 1775 under the title Eaptninci i ts and Obaemtkea ki 
an Heated Room. 

Fcxttnrci had three hot rooms prepared for the apenmenia. In one the 
air temperature ranged from II0-l2tr F coupled with a high degree of bunuday 
obtained by piquing boiling water oo the floor a proced u re which seceantated 
the weirfag of wooden dogt. Tbe following tt a quotitxm from BiACsrti 
flrat paper m which he recorded hla fneod'a reactrooa 

*'H« then eesend the fim reent. and stood in tbs parts bested to IICT} te shoot 
balf a c^BiSB hb shbt beeaose so wet that ha ww oUifed to threw it ukls irsitheatbi 
wtWr p otp s d down fa tr eami otev hw wbofa body H rfaf mnaiDed 10 Bilautcs fa thb 
bast ot 110* he mnored to the part of ihs reom nested to ISO* ind after its/ fag tbne 
20 mfairtes, ht fouoj that da CbetmaDeter plsesd under hrs toefue and bm fa fas 
hand, seood just t 100* sod that ids orme was oi t>ie mss trmpsnrars Ha paht had 
STKtuiIIjr rfam ClD (t made MS poltatfaas m mioow Ths eittiii sl drctilstaw] was 
g T est l y tiKreased the t vuis had becocss my larae snd an m m ersa] redocM had diAoed 
itseU oret the body attended with streo( (esliftg ot beat. 

It IS etident from ihia record that they recogmied increased peripbersl 
ctrculslion, increased pulse rste and increased body tcropenture as physwlofttal 
reactions to heat. In another expenraent the sir Icmperaturt was raised to 
ISO* F and rt was noted tbit mossture condensed on the surface of a flsik 
containing water at 100“ F from which I calcubie that the wet bulb 
tODperafure was at least 105 F Blaode:* placed it on record that higher sir 
temperatures could be endured when the air was dry than when it was wet, 

■ moat mtcrestiDg obserration which, more than l-o years Uter was supported 
by the researches of the fate Profetsor J S. Haidakt and ha fidd obsenatwos 
m mines and ships of the Royal Nary and more recently still by the nlensnc 
work m 1W4 of EtcmtA and his colleagues working at the Armoured Medical 
Research Laboratory at Fort Knoa in tbe United States, 

Before attempting to dial with the more exact studies of recent tiroes, 
one further reference most be made to FoRDTCE and HLAODErr'S aperuneni^ 
namdy to those oo dry beat at tempexitures as high as 260 F They took the 
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precautions of heating up the room the day before to ensure that the walls 
were thoroughly warmed, a precaution which is now current practice in such 
research They placed on record the observation that water exposed m a vessel 
in the room rose to 140° F m 1 hour, while in another vessel with the water 
covered with a film of wax the temperature rose to 152 F in the same time 
and that the water finally boiled From this physical observation and their 
own personal reactions they were led to make the following comment on the 
role of sweatmg m body temperature control 

“ Perhaps no experiments hitherto made furnish more remarkable instances of the 
cooling effect of evaporation than these last facts , a power which appears to be much 
greater than hath commonly been suspected The evaporation itself was more consider- 
able m our experiments than it can be in almost any other situation, because the air applied 
to the evaporating surface was uncommonly hot, and at the same time not more charged 
ivith water than m its ordmary state A powerful assistant evaporation must undoubtedlj 
prove, m keeping the living body properly cool, when exposed to great heats , but it can 
act only m a gross way, and by no means in such a nice proportion to the momentary 
exigenaes of the animal as would be requisite for the exact preservation of its temperature 
that other provision of nature which seems more immediately connected ivith the powers 
of life, js probably the great agent m preserving the just balance of temperature exerting 
a greater effect in proportion as the ei aporation is deficient , and a less effect as evapora- 
tion increases ” 

It should be noted that Fordyce and Blagden and their friends did not 
carry out muscular work m their heated rooms Had they done so they would 
have been less confident than they were led to be by their limited observations 
as to the human body’s capacity to wthstand great heats In 1876, Claude 
Bernard in his work on “ Animal Heat and the Effects of Heat ” supported 
their view that moist heat was more rapidly harmful than dry heat, but he 
could not agree with them m regard to the capacity of the body to mamtain 
its temperature when exposed to very high external temperatures 

The following is the reference in Blagden’ s paper to the beefsteak test 
for room temperature which, incidentally, they carried out to prove to critics 
that the air was really hot 

< In about 20 minutes the eggs were taken out roasted quite hard , and m 47 minutes 
the steak was not only dressed but almost dry Another beef-steak was rather over-done 
in 33 mmutes In the evenmg, when the heat was still greater, we laid a third beef-steak 
m the same place and as it had now been observed that the effect of heated air was much 
mcreased by putting it m motion, we blei\ upon the steak with a pair of bellows, which 
produced a visible change on its surface, and seemed to hasten the dressing , the greater 
part of it -was found pretty well done in 13 minutes ” 

Fordyce and Blagden had no wet bulb thermometer to check the humidity 
of the air They lamented the fact that they had no balance with which to 
estimate sweat loss They had no means of controlling the heat and humidity 
of the air in their experimental rooms at any desired level, an essential 
requirement for accurate work and one which could not be adequately met 
until more than 130 years later success in this direction attended the pioneering 
work of W H Carrier m the United States m air conditionmg engineenng 
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ME-TTAL ATO nn-»JCAt WOtK Or HOT AKtt KCVID rftUtOH’CyT* 


i 8. Hauuxi (1905). 

IQ rerkwing ttudw* of xhh kiiul h H of putioilar tiIw to foQcnr the Hac* 
of thought Kimuleted by record* of diffiadtie* cttctmniered end qiKskm uked 
end to ucmeia if end when end pertfcnlerly bow eneh diffieuWct or queUMw 
hrrt been met or ennrtf ed. 

In the pment eurrey it a logic*) to ptwted et once to cotmdff the werl 
of the late Profcteer J S. IIaldot, whoeo paper ofl “ The Influence of IC;h 
Air Tcmpentmei " (1905) a *a imporunt miJeitooc in ptwc* toward* a 
Inic tmdmttadjng oi tlw phynologka) reactrons of mm to the thermal 
chartctcnttica of hr* exterml etmru oincfit. In more aenset than one 
Haldanz:’* noth w*i oodbte. ll}a interest In tbe ni^ect had been aroused 
when bia attention we* drawn to the faunura proMena of wort under cooditioeB 
of beat and humtdrty met wrth In tbe Comab tin mines and tbe cotton and 
flax textllo Indtntriea. He coupled ba field obaerrations with expc rij n tg ti 
oo bmaelf. hh cofleague, C G DooQLAi, and the late Profeasor A- E. Botcott 
in the warm incubator room at the Liner loahute, u\ a heated room m tbe 
Pfajaxilogical Laboratory Oxford, and in a Tinliah bath Ifh fadlitks for 
aoeb wort were by no meana IdcaJ. but witb fanpmrtd mnnaacftta and tedmJqne 
be recorded tbe phyiieilcbajractenxtjcs of the emvonmest wnb greater accuney 
than had been poaslbk in ea/fkr eapenmeiiu not orJy m respect of wet and 
dry bulb tentpenmre* brat also of air oww eco tm . He mdied physoiogical 
reactmos at rest and when performing muscuhr wort. From hh obaemtiocis 
of change in rectal temper a t u re, pulse rate sweating and records of the 
cutqectfve •eotatiooa and ngna of ptgraktlogvcal nrm uadet cocLdiUorts of heat 
and hunudrty ranging from TtT to 168* F dry bulb and 61 to 08* F wet bulb 
he v> as led to the concluvoo that 

It I* citaT that m stiQ and watra stf nlwi to the parso as present k oenher 

the tmperstare of (be air oor Ks irlatnv tanmtkn. dot the absafata peromav* if 
ai^ucMt* Tspou pr e sent , but (be eempentni* by (b* wet bulb (henmoeter U 

tha orceedi cenafa potrt (about ^ F or 7i-P C-) coD(»wna hard »crt bectrao 
cnpractKabW sod brytml about SS* F or 91 C. k bret tijes k&pnctksbk for ordouf^ 
per wi m erea to tttf foe locr petirf a in tiadi air aJtbouft prictK* tarj focreaw to ion* 
ertsit the limit »lili cwj d« toierated. I tmfrkiM air oo (ha ether band, th* latift ■ 
extruded by aeieral desteea. 

It should be noted that Haumhz bed m mmd ordinary persons, d«* 
sccimtalaed yoemg men m ngorous health. 

lIUJXA.’tt’s recDgmtroa of tbe pbjswiogical sjgnifictnee of the wet Wb 
at high trr tcap eirnmr ci was a roost bopoctant adrance and one which hi* 
stood tbe teat of tune but we must not oreriook the fact that rt doe* fWt take 
fnto secooju all the pbysKal Actors coocemed cither in dctenuming tbennal 
comfort sematKna or the endurable or dairabJe thermal ccodrtnma for uort 
bor example hosDTCi sod BtACDC* had noticed that at i cry Inj^ dry bulb 
teropef a t ui 'ca air morcmenl aggrarated discomftrt, and HuDCtl recorded the 
obiervatiOD that at about lOO* F dry bulb so air current of 173 feet per mmule 
enabled a wet bulb temperature of 93* F (o be home sitfaoat bnormJ nw 
of body temper a t ur e 
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Then there is the radiant heat factor to be taken into account, particularly 
in certain industries and climates Thus, in 1913, E H Hunt, m his paper 
on “The Regulation of Body Temperature in Extremes of Dry Heat,” 
commented on the amount of water consumed by men walking for long penods 
in the sun in India In trying to equate total metabolism and heat loss by the 
evaporation of sweat, he lamented the fact that he had no data from which to 
estirhate the heat added to the body by direct solar radiation In this latter 
connection it is of mterest to note that H F Blum (1945), of the U S Naval 
Medical Research Institute, Maryland, m a paper on the “ Physiological 
Effects of Sunlight on Man,” gives an approximate estimate of the total solar heat 
load under desert conditions as about 240 kilocalories per hour He pomted 
out that this figure is approximately equal to the metabolic heat load of 
ordmary walking at 3 miles per hour, and concludes that the solar heat load 
cannot therefore be disregarded when considering the total heat load under 
such conditions In his calculations, Blum (1945) made use of the figure of 
57 per cent absorption of solar radiation by average blonde skm and khaki 
cloth given by Sir Charles J Martin in 1930 m his Crooman Lecture on 
“ The Bhermal Adjustment of IVlan and Ammals to External Conditions ” 

1914-B9 

During the war years 1914-18 attention became focused on problems ot 
the human factor in industry owing to the vital necessity for maintaining 
maximum production in raumtion factories The Health of Mumtion Workers’ 
Committee, and later the Industrial Fatigue Research Board of the Medical 
Research Council, instituted investigations in which the thermal environment 
was studied m relation to output and accidents In one investigation by H M 
Vernon (1919) it was clearly demonstrated that the provision of good 
ventilation, particularly durmg the summer months, was essential for the 
maintenance of production m hot and heavy work in tmplate factories The 
katathermometer introduced by Sir Leonard Hill in 1914 was later used m 
many mvestigations m industry and the rate of cooling of that mstrument or 
“ coohng power ” of the air, as well as the dry bulb and wet bulb temperature 
of the air, were related to thermal comfort sensations, efficiency of performance, 
output and the incidence of accidents These enqumes yielded a great deal 
of evidence that all was not well in industry from the physiological pomt of 
vieu, and more important still they indicated the directions in which the 
improvement of working conditions should take place 

At this stage it is pertment to draw attention to the fact that the 
progress of physiological research on the effects of hot and humid environ- 
ments has largely depended on progress m other fields, notably in air 
conditioning engineering and in the development of scientific instruments for 
the ready and accurate assessment of the physical characteristics of the 
environment, namely, temperature, humidity, air movement and radiant heat 
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Tbc developtocnt of dew-potm coottof In ta ccndraotaDg f**tjcc br 

’’iS IL CAnrat, of the Anwrkaui Sodtty cf Hcaung Mai \«ttihibg Erfowm 

matemlly ftcitiuted phviiolorial rocafch, for rt cnaWed tnj dnircd dry both 
or wTt bulb tempemure to be malnUined in openmentil roocn*. In 1923 
two enginem F C HofOirrEf nnd C P \aclod fmWohed detiol* of trey 
mlenjire ex p er no eDtil reoetrch on theraul comfort cmied oat m two 
fc^aning tir cotviitioncd roon» »t the IU*ttreh Ubontory of the U S, Durtau 
of \riM» at Pituburgb. In tbcae erpenincnta the lir cooditwcs m one room 
were Ttned until eubjecti pxaalng Into it from the other Judged that they 
experienced no cht;^ In tbmnil •enaatlon. In thb way it wa* aboim ihit 
virrouj comhinxUota of dry bulb wet bulb t cm pe tal ur ei and air mOTement 
produced the csiae aenuiton as that cxpcncoced in ttiH, aatonted ur at • 
definite temperat iiT c rutoed by ibcm as ibe Effeewe Temperature In tha 
wav the EflectJTc Temperature Scale was buih op 

The Effectfre Tempenture Seale thua cnahlcs ranous combioxtitatt of 
dry bulb and wet bulb temperarures and air nxnmcnt to bo exp r esaed fai tem» 
of a single index the Effccure Tempenture, wtuch it the temperatxae of k 3I, 
atturated air to wHeh the same ihcnnal aenttuon of esmfeat or db e em f ort 
would be expeneneed. At tbe aaree time u aperuoems to detenntne ib« 
Efiectne Temperature Scale were tailing place parallH cxperlnMnu were 
earned out ui collaborttton with W S ^(cCa'c<nJ., a •urgeoo m the US. 
Public llolth ScTNcce, and it wca ahown that p h y u oto g ieal reaetboa to tbe 
thenoal e n nrot u Beot, rtameh pwibe nte, aweat ng and tecul tempenture 
cloi^ followrcd changes ift Effeetrre Tejapetaturc, a fact whieb has been 
confirmed by rcseandi m very recent timet. 

Two effective temperature scales werecoostrucled, one for persona oonsally 
dofhed ccordlng to Amcncan custom and the other called the basic scale, 
for worhen stripped to tbe waist. 

Before pasamg on to other studies. 1 think it >s of nterett to refer to tbc 
procedure adopted by \ totou in some of hn later expenmenta earned out 
m the air coodtt to ped labors ory at the ILtrrard School f Pubbe Health. Id 
iht< connection it it worth while quoting some of the data from an eapenment 
m which the pbNnologKtl reactions of resting and working subjects were 
compared. 

After a preliminary perKxl of res* in aa adjmung room, duriCR w tuch tbcir 
pulse rates tcmpenturci and blood p res sur es were observed, tbe subjects 
entered the an condilKmed room in which the wr was saturated at &5 F Tbe 
resting subject showed bnl reaction, and the working subject was essdy able 
to stand up to ihe cottdittom alibougb his lonperature rose slightly and then 
rtnmned steady while his pulse mcreaaed to about KX* In tbe second phase 
of this eTpenment tbc drr bulb was 137 I and ibc wet bulb tH 3 T The 
resting subject showed a low but gradual nsc in body lonperature and a 
pulse rate «nH *n increased loss of weight due to sweating Tbe wraking 
F u f iu c rt y Inem m ^•ch>si°U 
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}i2 KEXTAi VO} nmiCAt wo« or sot ato ticxjo trMiro*<j»nrTi 

MAcrwoJtTH coanmjnictted « ptper entitled " Definition of the Upper Ucrut 
d Ermnaanemil by P^bolofic*| Te*t* of Hunan Perfemuocc. 

In hi* tttxfac* he u*ed, u tubfectt, yoong; fit, eccCnatited, nml ptr»onnd 
who wxrtcd itnpped to the wwt end perfoTroed tot* wHch larotred raentd 
■nd phyiicil woric or menul wort only He found th*t for men of thb type 
there w« t critical zone of effectire tempentiire ibore ntneh accuTKy of 
performance of roental tatt* declined. The tooc a* defined on the b*»k of hr* 
group olaemtKitt*, ringed from 83 F to 87 5* F effcctrre te rn per il ure 
namely from 90 F dry bulb and 80* F wet bulb to 95 F dry btrib and 
85* F wet bnjb when the air momne nt b 100 feet per nrinure. In one »erie, 
of teft* la which accuracy in wuekat tclegrrpby rece ^ oo wu m o o u re d , It wa 
tbown that the teenge incidence of fanhy meaaagca row from appnmmatdy 
IS per cent, at 79 F effectire temperatore to ortr 30 per cent when the 
effcctire temperttnre wm* 92’ F (Ftf I). In riew of the Importanctt of rmfctl 
ileep for the mturtenance of day to day cSacncy expenmenta were denied ao 
that reatlconeaa during *kep codd be automatl^y recorded, ^^t{bt!y for a 
penod of a month obaemtKms were made oo alx aubjecta^ aad It waa ahown 
that whereaa they turned <7nr beanly about 16 time* during the aigfat, when the 
effectire temperttorc wa* 79 F, the number roae by 50 per cent to 2-1 
a w Tctp eata per tdgbtvbeo the effectfre tempertture «i* 87 5 F (Ftg2). The 
dgntfietnee of theae atudiea to hf« tod wtA lo the troptea U apperat 


RmU PaiScttJCmj 

Tim Irt er at UTf «hKfa vtttda tfaa ac^ie of tlia udi of r(m papier n aidred ml 
and it wouU be quite knpcMcibfe in the bnited Urw tnikbie to do fMttee lor emnrifc 
to Uw woti of C. E. A. ^OOLOW end fab csOcipiiea. or H C Bazarr lad otfaen to 
U£A_ or D H K. Ln to A\ntr*li*. o» D Biext to th» cnuaio 1 canaol 
cmdiw wtdMit ocr bi n imnt pob b o ti on* bj coe ro beT* of the beat reemtb 

tram* widch worked witt E. A. CtaiDcaAQ. to the kledicBJ Jtwsrch Codaol'* Ubon 
totie* t the Xattoml KoaptihQuren Sijoam md the fieU (tudwa wfaldi aroM out W 
ibrir Ubofitorr meardw*. Tfar paper* axe •» fo&^r* Hr*t*StTok* md !{«*» 
Eahauation in Itao, by J C WATOtUbr (1917) Effect* oc Mm of HJffa Ttmpm 
ture*. by W 8 8 T . *r»i-i- (IM7*) Eileen en 'I*n of Reatrieted Water Supply by 
8 S. lADtLL (JW7b) Effeen <J Tmpkai Cbnmu oo ilcn ni W*^lap^ by 
F P With (1M7) BjotofMd Jumomtmm of Ctorbtof fee Tnptod Seme* Uw by 
J 8 WiDca* (1947) D#*ert Oaiwta by V> 3 9. UxmJ., J C, Wanaixiw *nd 
Si pAiTCCT* H -DaoN (19«) and Probkra* of N*t* 1 t\*djro under CUawOc 
Ertreron, by M*cdoxuj> Currciarr (IWJ) 

Tbeae paper* deal primarily with phywotegK*! atudie*, but ■ rery dettfled 
aamfaatiOQ of method* for aeamiitg the phyaxal cimrooinexit waa earned out 
at ibe aame rm^ Jn thb con ncctioo partietdar attentloD ratut be drawn to the 
pubCcailon entitled Ennroomental Warmth and Ita Meammneoi, by 
T (1916). Thi* memorandum glrea full detaila of method* for 

eraluiUng the thermal charaeteriatKa of the conroo men t wWdi are of 
phynologicaJ and paycbofog ic al atgolficaace. 
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DISCUSSION 

Dt J 8 Weloer Professor Ckswow to hb t um y hx% brocgbt to the 
fore mjnj of the tnort Impaeunt problemi v^hkh tht •ttmtm of 

the nrimi cDmatw rc»e*rch texme dunnj' the wir floene of theie are Kill 
imder conafderjtioo in the Metlical Rcaetrch CounciTi CIlmatK tod MorkJni: 
Effiocftcy Unrt «t Ojfcrd. Unfonuiutclj many of the more importati reaub 
of the tw-ttme Medial Roorch CtwodTi Unit (Qucm Square) hare not 
ytt been publabed, but h might be of Imercat to mention m pamcutir the 
w«k whi^ yn* doM on the •Wfament d the phywoJogial dTecta of high 
tetnpentnm. 

From the hbtonal review that Profcator CitowOLX Im preaeoted, tt^ 
eapecuDj froca hn refecoce to the Amenon effecrire icmpemure lade, it 
wiU be apprecmed how oecr— ry it ta in practice to be tWe to gire »me 
combloed esaeotment of the different factor* nuJung up the thermil load of 
wcehmg tub^ecta at high e om oftotetital teuipef aliiT ca theae factor* arc the 
dry bolb temperature net bulb teniperamre, tir rooranent radiaot heat, the 
clt*lung noni and the rue of work to memwn the ino<it iropottaftL The 
effecUre tempertraro acak hta the dranbick that no tDo^toce cm be inaJe 
for radu 0 t h^ (ahbough Dr Btsro«a> faaa a ogg e at ed b) \f R.C. war menio- 
randum ^a 17 pobltabed by ILM S • tenuttre correclkm for ihia), war 
doe* It allow for differeot inteBstka of norh orried on, loy orer S or 4 boux 
Moreorer inreftigalKrn in this coonoy and m Anaena hu revealed that ibere 
are certain inadeqtBidei in the scale u It standa. In particular it imderHMtimaiei 
the deletenout ^ects of low air apeed* of the o^cr of 30 feet per tnmate. 
TTie effe c t i v e te m per a ture scale a* Profcaaor Caownci eacpiained, b one baaed 
primanly on aubf^fre scnaationa, and beoce for thl^ reason alone mrapoladona 
to Hgb tempe ra ture* nouJd be rtpected to be lea* refiabie. On the baiii of 
many op erim c pt a the \led>c*l Reaearch CounnJ a ar tune Unit baa propoaed 
a combined asseatmeot using •• ot^ective pbyaiologicaj mdex of heat load the 
output of tueat and the me in body temper atur e, and it a bebeved that thii 
new mdei abould pr ov e of greater appUcabdity and rdobilrty thao cffectne 
temperature acale. In drawuig up to^ a acale (or aOT caber) it thould be 
emphaaoed th*r acclimatization makca a very important difference to the 
working capacity and hence to the levd of atandardr in terma of these lodice* 
of beat atreaa. The acale arailablc at preacni refer* to n dJ-acdunatnrd 
Europe a n subject*. In applying auch a scale and its atandaxd* to other wtuatwcH 
the actual state of sccbnutaalion roust be taken into account. 

The physiokigy of acdimatoation has tcctmd a good deal of ttjenlkm 
recently The gnpr ovem em in vroikiog ability which tccom panic* suecmtve 
exposure* to high etmrotmtenul temperature* a often very aJrikmf Uub 
the improvement, the body temperature, for a atandard set of conihtiooa, b 
adjusted to a somewhat lower levd, and ooe fiod* therefore that the sccTimatued 
man tend* to meat more caaity and at the tame rectal temperature, at a greater 
rate than the unscdxmatiied. The change* n curtdajioD with acdtin*tuat»<m 
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are equally striking For example, the pulse rate for a given amount of work 
becomes less with acclimatization At Oxford we have given particular attention 
to the changes in the rate of blood flow in the periphery These results we 
hope to publish m the near future The imacclimatized mdmdual is liable 
to heat syncope which is the well-known vaso-vagal syndrome, i c , is charac- 
terized by bradycardia and simultaneous peripheral vaso-dilatation With 
acclimatization and reduction in general body temperature the liability to this 
disorder is greatly diminished Injrecent years many other aspects of adaptation 
to high temperatures have been studied and only very few of these can be 
mentioned here For example, much work in this country and America has 
dealt with the activity of the sweat glands and the factors influencing the 
composition of sweat These results have a direct bearing on the water and 
salt requirements in the tropics and in the prevention of salt deficiency and 
dehydration m hot environments The role of the kidney in conservmg water 
and salt loss from the body has also been investigated It has been foimd that 
the ability of the kidney to retain water and salt is probably independent of 
the dehydration and salt loss due to sweating and is a result of the heating up 
per se 

On the clinical side there have been studies of the syndromes of salt 
deficiency, tropical neurasthema and heat stroke I would call your attention 
to the very interestmg studies of tropical anhydrosis by O’Brien m New Gumea 
(Bnt J of Dermatol andSyph , 1947, 69, 121), Wolkin in America and Laddell 
and Waterlow in Persia In this syndrome the damage to and blocking up of 
sweat glands seems a reality It has been regarded as an aftermath of pnckly 
heat or been attributed to interference with sebaceous secretion It may be 
that here we have the genesis of many cases of heat stroke 

This 18 a vast field of enquiry, and I am grateful for the opportunity you 
have given me to supplement from my personal experience the review that 
Professor Crowden has presented 

Sir George McRobert It is to be hoped that the laboratory work of the 
opening speakers will quickly find practical application in the tropics It is 
really extraordinary how the Englishman, especially of the official classes, has 
clung to the habits and habiliments of England, even in the hottest and stickiest 
climates Worse still, he has tried to induce indigenous inhabitants to follow 
his example 

I look back with horror to the umversity convocations in Madras when, 
clad in a dark morning suit under red flannel doctor’s robes, I painfully watched 
a plethoric and perspiring Chancellor, m the black and gold raiment of his 
counterpart at Oxford, conferring— at the hottest part of a moist and stifling 
August afternoon— individual degrees on a thousand or so new graduates, each 
wearmg, according to regulations, a dark suit, black robes and a black mortar 
board 

That annual day of suffenng made the university professor sympathize 
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with the IIofHDunblc Judge* tj lib \ljjctrft H gh Cotm of Judtatmt »ho. 
cUd m the judical girmeot* of the Klo* • Beoeh Dreoww in Laodoo « 4 t 5 
day* a week, from 11 till 5 through the hottwt tropJal hour* PaJeoit^ more 
or leM patiently to Indian coumd pleading in the pretenbed Mack gown and 
«tff band*. How dearly they earned their ttipenda I 

Fee many year* »t ha* been uauI for the gornnmenu of Inda and of hi 
conatmient pronnee* to more to aumaer capHal* in the h3U, m order better 
to devcHe their encrgvr* to higber policy aod plannmg ThU more % bch co« 
a tut mm annually wai aa^ed hr poliQctan* and pteu alike at well a* br 
European big buamen iwcrtau a* enjuftified and unjmtlfiaWe. Dnputiilor 
•wa* prolonged and Tehemem but no acieotifie endence haa ertr been prodoetd 
by either »ide. It i* rfjvioualy a Mibject worthy of the *moui fttentioo of 
pbrriologtttj and paycholognta. 

Many word* haie been expended oo the iJltgtd need for rklem phy*nral 
ererctte m the tropk* Moat Eoropeani indulge in an orgy of cx er c iae in tM 
o-oung* and de*pd»e thoae who do not. Edocilionjat* eocoarage, nay dnre 
their pupil* to do the •ame. I* thb wbe } We hare no relabie dtt* 

How long doea a European teniain efficient in the tropic* whbom borne 
leare } How doea lool teare to the hDla aher that period } Obnooily the 
anawer enufi nry wnh the Creptcal locaJny concerned, but op to the prneat 
time our recocaineQdatKm* bare been made by goe aa wori FhyatolagiftJ aad 
ptvcbotofau thodd be ble to give accurate infonnsuon after Rudytng ceedi 
tron* on tbe epot Srreta ha* been laid oo the deainbiTiiy of aetubng to the 
troptc* only tboae likely to acdimatue qmdtly 1 ahould tike to know bow tiui 
acdunatattion to beat and mouture eo rapidly acquired by human gumenpigi 
in tbe labontonea jn th» coontnr t* llelv to l**L Those of e» wrth raoch 
tropic*] expmence feel that the ncwcorrwr ttandi beat well in ha fir*l seasco, 
b not quite *o eSaeot in bn aecond, and that in the thmd and m ccccd mg 
•eaaofis there t* a atcadr dedme n dBoency but we hare no acienilfic data to 
offer 

Dapite the spread of adf-governnitot and independence to maor tropical 
and robtroptcal land* 1 feel confident that for many yean to come informitwo 
MttJ to tbeae joudg ttaiea can be obtained only by mall weU-cqujppcd eipedi 
tioQtsem cut by such oatitutiofi* aa the London Jarfiool of Hygiene and Tropical 

Medicme. I feci sure that the greaiea* dat* of our Eniluh KbooU »uU Ik *hc»d 

and that ctpedlt*oni baaed oo London and Lirerpool hare more than ertr an 
tmportam part to plar o making tbe tropic* habitable aod beaJthr 

Dr 0 B AlakU* On the question of accfamatoatioa menuooed by 
a pm lou* fpeakcr it wa* mv ctpenencc in tbe tropic* that whibl tboae of the 
more lenurely claa* are standing around nd are literaDy corered m pcrspintioo, 
labourer* rccrurted from tbe tndigeoou* people carrying quit heavy load* of 
upward of 112 lb bare been known to wort foe o hour or *o before com- 
mencing to meat 

Re/emng to tbe occutoft* when ih GoTernor nr some htyh omeuJ rt 
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LttOj tbe problem of wfaat btppen* ro European dter 2 or 3 nan 
m the tropfo !■ alao Toy important. Any lUndird* ha«d on mifiaa] condi- 
tion* in hot room* in tempente countne* enoit be regarded otily n tcmattre 
II n even poatiblc tbit the degree of acdimatmtkm whicb men hare obtaioed 
in bt* room* may in eome circumtttnce* be blggej- than tbit crdimrdy conferred 
by nfe in the tropto, Tbe itite of iccnmitnitjOQ depcndi oo tbe lotendty 
of ienglb of espewu re, «i»d many other factor*. The b bote pfychoiogicai 
and KNsaJ irtuaticn u tUo my different fa the tropica. Sunjfght ofmomJy 
alter* the iituatton enomwiuly from that of artjficuj hot room*. Tbe effea 
on tbe iLm of oftra-vrolct light eapedtHy of lunbum, may perbapa esert • 
definite mfiucoce on tbe iweaung mechictenu. 

Professor Crowdeo I am my pleaaed tbix Or Wedcx bu come up from 
Oxford to tabe part in Uua dticotwoo. He came from South AitKi nme yean 
ago to corrturae bn reaetrebea on problem* of beat and btonidity on «bkh 
he had been engaged wah Dr Oactrmx. Tbe fact tbit througbtwt ibe to 
penod be wia tntUnately aiaodated «itb the rraearchca to afakb I hare referred, 
makes hit obaervadoni on the pofau raoed In the dm mw t o ti of panicnlar tsIuc. 

Dr WaxEK baa already deah wrtb many of tbe qiieatton* raiaed by tbe 
apeakert, bat there are atil] aocne obaerratloaa vbieb I tmold like to make. 
Tbe question of diacotnfoct due to stfQ air tnj raised. In tbii connectlao I 
made uote ebsemnoni at Lagoa on the effect of moaqurto net* on air nose 
ment. I found that in a boapi^ wvd tbe air morement round a bed>paiiem 
waa re d se ed from 00 to 10 feet per mmute when the raosqtmo net wsi placed 
in potilico. Thia wt* etpdvalent to ramng the cffectrre t eiup ef atorc from 
80^ to 82 r Such a change locieaaes tberr^ diacomfort coovderahly It 
•bould also be noted that when onder a moaquho net the thermal load on the 
body due to radiant beat from hot wall* and coTfag* t» partteulariy anplei«iu 
and catiKs increased eweafag 

Sn Groaoe McRdboct and Dr AtJtsljt hast both mied tbe qucJtoo 
of tbe effect of dotiung In tb»* cotmeelioo I aoold recall Sir CntatB 
Murred# commeot that the ma^ handicap to tbe European in tbe tropic* 
Bt* b» dothing The natire BoAer in the field* may wear a *hirt and ihom, 
but he rrtar* them m a different nay We wear oar tbata inaida our *bcirl* 
not outaide ta be 6oc» Ho makes full use of Tef>t3*ticKi by *o doing 
Undoubtedly there te scope for further *tudiei on dothiog for the tropre*. 
and also m Industry at borne and abroad. 

1 quite agree that there is urgent need for the findings of researcb to be 
applied, and tbit, foUoB ng experunefU* in artificially heated room* field fe« 
m the tropics mvat be earned out before tpeafic practical recoauoendatjon* 
are made 

Finally I ssould like to thank sour Society foe the oppoctmnty of preset 
lin* paper foe coo* deraocn nd the Tontwa «pc3ken for tbeir rahiable 
contnbutioQ* to the discussion. 
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STUDIES ON A V^T;ST AFRICAN STRAIN OF 
PLASMODIUM FALCIPARUM 

THE EFFICACY OF PALUDRINE (PROGUANIL) A 
PROPHYLACTIC AGENT 

BY 

G COVELL. W D NICOL, 

P G SHUTE and M MARYON * 


In the course of investigations earned out at Horton Hospital, Epsom, 
m 1930, attempts were made to uifect Anopheles viactthpettnis var atroparviis 
bred from specimens collected in England, b} feeding them on individuals 
harbounng gametocytes of an Indian strain of Plasmodium falapantm None 
of the msects became infected, although the same species of mosquito was 
found readily susceptible to infections with strains of P falapariim onginatmg 
in the Roman Campagna and in Sardmia (James, 1931 , James, Nicol and 
Shute, 1932) f Attempts to infect airoparvus ivith two Afncan strains, one 
from West Africa, the other from East Afnca, were also unsuccessful, but in 
neither case was there a high density of gametocytes, so that there remained 
some doubt as to whether atroparviis was entirely refractory Some years later 
an opportunity arose of repeating these observations with another West African 
strain of P falaparum, and in this case gametocytes were plentiful in the 
penphcral blood of the patient , there were numerous ex-flagellating males 
and obkinetes were observed in the stomach contents of the mosquitoes which 
had been allowed to feed on him No oocysts, however, were seen on the 
stomach wall of any of the insects dissected (Shute, 1940) 

In October, 1947, two of us (P G S and M M ) visited Nigeria, under 
the auspices of the Medical Research Council, with the object of undertaking 
further studies on the malaria parasites of West Afnca, taking with them 

•We^vish to acknowledge the assistance of Professor N Hamilton Fairley, frs , 
in planning this expenment, and of Mr R J Bromfield, of the London School of Hygiene 
and Tropical Medicine for determining the concentration of paludnne in the blood of 
the subjects of the tnals 

Since gomg to Press a paper by Covell, G , Nicol, W D , Shute, P G and 
Maryon, M has been pubhshedmtheBritir/iMcdica/ y'ouriw/ (15th January, 1949) This 
embodies the same experimental data and conclusions which arc set out here and, m addition 
gives details of the treatment, by paludnne and other drugs, of malana caused by this’ 
West Afncan strain of Plasmodium falaparum 

t A strain of P falaparum onginatmg m Roumania was subsequentlj mamtamed 
for several >ear8 at Horton and this also was readily transmitted by the English atroparviis 



>1 riMvoDiiu rjLCi^jKLM KHU rALxnmt'it (rvociA. u) 

•pprtJTi^dj 3 OX) fcmik Thejoumcy ^vhfcfa ocnipW 21 hour* 

uumidcbytir tj>dtiicgrc«tmi9entyoftbeiT«ectj«jr,-nTd. Nonroctoote 

cimm were rrmlliblc on irrml, but Ktfite d*yi Uttr tlir« of the locil African 
cMdrco were fotmd to hare citacenu in their periphenJ Wood. The KirYinnff 
moiquitoe* were allowed to feed oo theae, and mum 200 of tbo« which to3 
a blood meal were •ubwquentjy dmected. but nooc wu found to be infected, 
although oOcTAa were cb^erfed oo the stomach wmfl of several spectroera of 
A [tmtm fed at tbe tune time on the same uxiivWijali, 

Defibnnated blood from an Afncin child naturally Infected with P fakt- 
panm wss brought b«Jt from Lagoa to England and InocoLited into a patient 
in Horton Hosjntal awaiUng malana iberapy who had no previoin history of 
malarial infection. The Lagos «nun of P falapmm was milfttajoed at 
Horton by succesn^-e Wood i>oculauoa untfl Fehniary 1943. MeamrhDe an 
Insectary colony of A tirpkna (Type form) had been estabUabed at the Mmmrv 
of Health a hlahna Laboratory Horton, from spemnieTis rniportcd by air frwn 
Delhi, India. Thia apeaea of Axopiutts, which ta a wdl known malana vector 
in India, Iraq and the Peraian Gulf proved to be highly auicepliWe t infection 
whh tbe Lagos strain of P /slaptjwm, and it has been used for transmWa«n m 
tbe lureatigation* here reported, 

DriAiu OF raoniTiJtcTic laiAU. 

Tbe inreaugition was commenced on the 17th May 1948. 7*be sobjects 
of (he trul were pettencs in Horton Iloaprtal, aH of wbom bad undergone 
mihm therapy for neuroayphUis with the Madagascar strain of P treax or 
with European striina of P ftlap^rmm 9 or more ycira prenouily bat bad not 
been erposed to maltnal infearon in tbe inlerraung period They were 
arranged in groups as shown m Table I 
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Infection wii p>Tn once weekly over a period of 6 weeks, each sutject 
bang bitten by five to ten heavily infected moaquitoea or r ecei nn g by intra 

Except m Uu cmc f tbe two akOndiis] under qUAM pfqj hy Ud i (Cnwy> M 
• bo were kofeasd due* laim otdf over period of 3 ••eki. 
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venous inoculation a suspension of the salivary glands of one heavily infected 
mosquito by the technique descnbed by Shute (1937), alternately After the 
first fortmght, infections were given on a different day each week, so as to 
simulate as closely as possible conditions which might arise in nature A card 
was made out for each individual under drug prophylaxis, and on it was entered 
a record of every dose of the drug administered, each entry bearmg the signature 
of two members of the nursing staff On most occasions a medical officer was 
also present when the drug was given Drug administration commenced 3 days 
pnor to the first infection in each group, and was continued until 6 days after 
the last mfection Blood examinations (thick smears) were made twice weekly 
as a routine, and dady in the case of any rise of temperature above the normal 
level 


Results 

Group I One member of this group had a rise of temperature to 100’ F 
on one day only, 14 days after his third infection and 4 days after his fourth * 
No parasites were seen m the peripheral blood at any time None of the other 
four members of the group showed pyrexia or parasites at any time 

Group II One member of this group had intermittent pyrexia for 4 days, 
commencing 15 days after his first infection (mosquito bites), 8 days after his 
second (sporozoites i v ) and 2 days after his third (mosquito bites), the highest 
temperature recorded being 102° F No parasites were seen at any time in the 
penpheral blood, and subinoculation of 20 c c blood intramuscularly into a 
non-immune subject proved negative The donor was found to have a \ery 
low (practically ml) concentration of paludrine in his blood when this was 
examined during the pyrexial period, whereas a few days later the concentration 
was of the same order as that of the other four members of the group The 
inference drawn was that he had m some way avoided taking the drug regularly 
as prescribed That this could occur despite the rigorous system of inspection 
under which the trials were conducted illustrates the extreme difficult} of 
ensuring the regular admmistration of a prophylactic drug, even among persons 
under more or less strict disciplinary control None of the other four members 
of the group showed pyrexia or parasites at any time 

Group III One member of this group had a rise of temperature to 99° 
and 100° F on the 10th and 11th days respectively after his second infection * 
Another had a nse of temperature to 99 5° F 16 days after his second and 5 
days after his third infection * No parasites were seen in the blood of either 
of these two cases, and the remaining three members of the group showed 
neither pyrexia nor parasites at any time 

* The possibilitj that these slight rises of temperature ivere due to a modified raalanal 
infection cannot entirely be ruled out, but it should be noted that similar “ spikes ” are seen 
from tune to tune in the temperature records of neurosyphjlitic patients in the absence 
of malanal mfection A recent record of the temperatures of 21 such patients in Horton 
Hospital showed three such “ spikes ” over a penod of 6 weeks 



3+4 rt.trvfooxL’i/ rALOfMtuu ato rucwtca (noccAML) 

Grtmp Jl \o member of thu group *bowed pyrrm or panwie* it aar 

time, 

Grvtip t Cue 1 (receiving qulmne hydrocbknde grata 5 ddy) iboweJ 
nertber pjrexu nor pamhd wbiht ukuif tbe drug A febrile attack, mth 
demoftttrable pamite* m the penpberal blood, coramenced oo tbe I5tb day 
after the l«t u^ectlon. 7 day* after the dmg «na dacouttaoed. Caae 2 (receftmg 
qumujc hydrochloride gram 10 daOy), Ukevne abowed neithfr pyi e ii a nor 
paiMite* during the period of drug *diiiltiMtntii3a. febrile attack, with 
dcmowirabte paraahe* ta tbe peripheral blood, commenced 20 day* after tbe 
latt infection and 12 day* after tbe drug had been dhcoodnued. 

Grtmp fl (Controls), AO fire monbera of this group detelopcd overt 
attacks of malana, aritb demonstrable parasites ta tbe peripheral bknd wnbm 
tbe normal i ncu bation polod (7 to 14 daya), iboa demamtraHng that each 
batch of mooqunoa used was mfcctire (Table 11) 
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Ten weeks after tbe ceaaatioo of drug adnunistralion. dunng wbefa tune 
none of tbe 20 indindoali who had r e ccTred paludnoe throughout the period 
of infection showed any n*e of te mp er at ure above normal or dcmoostribk 
parasites ta tbe penpbecal blood, 18 of them were taocnlatcd intrarenotnly 
with i po f oio ites of the attne strain of P ftinf^sm for the purpose of thera- 
peutic tnala. All without erceptsoo developed overt attsd:* of malaria with 
demonstrable parasites in the penpberal blot^ witbta a period of 7 to 10 days, 
thus prcving tbeir suscepc3>{Uty to tbe Lagos scraia. 

Three members of tbe bbor a tory staff were tstten repeatedly wbibt 
handling bearily Infected hitche* of A sifpkatss throughout the period of the 
Investigation, tilmg no precnitrons U» avoid inf ect io n . Each tcuk palodrioe 
rap 200 ta a single dose twice weekly at 3 to 4 days InterraL bone of them 
developed mibria] sttacks. 

It b of mterest abo that tbe two roembera of the staff wbo vahed Nigma 
were inoculated in tr avowmly in Lagoa with a sotpensaM of the salhary glandj 
of a bearih- infected tpecimen of A goibar caught in nature. Tb* specie* 
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of parasite cannot be stated with certainty, but since the great majority of the 
positive blood smears examined at this time contained parasites of P falciparum, 
It IS more than likely that they were infected wth sporozoites of this species 
They had taken paludnne mg 100 daily until the day prior to infection inclusive, 
after which the drug was discontinued Neither developed signs or symptoms 
of malana 


Comment 

The numbers of individuals in the groups treated were small, but the 
infections were probably a good deal heavier than those likely to be incurred 
bj' persons residing in malarious countries under natural conditions, particu- 
larlj' in respect of the intravenous inoculation of sporozoites , so that the pro- 
phylactic action of the drugs was submitted to a test of considerable seventy 
There was no definite break through under any of the four paludnne 
regimes under tnal The only individual whose temperature record was 
suggestive of a malanal attack was the member of Group II (dosage mg 50 
daily), who experienced a nse of temperature each evening over a penod of 
4 days As noted above, no parasites were seen at any time in the peripheral 
blood, and subinoculation proved negative The extremely low concentration 
of paludnne in the blood found at the first examination renders it almost certain 
that the drug had not been taken regularly as prescribed Whilst, therefore. 
It IS probable that the pyrexia was the result of malarial infection, this case 
cannot be classed as a genuine break through 

The fact that the two cases on quinine prophylaxis developed overt 
attacks of malaria shortly after ceasmg to take the drug, whilst none of those 
IN ho had been treated with paludnne during the period of infection did so, 
emphasizes the contention of Fairley et al (1946) and other observers that palu- 
dnne acts as a true causal prophylactic in P falciparum infections, whereas the 
effect of qumine is suppressive only 

Whilst all the four paludnne regimes used in these trials appeared to be 
adequate, we would confine our recommendations as regards West African 
strains of malana to two only, namely (i) a daily dose of paludnne mg 100* 
for non-immune individuals such as European military personnel or civilians 
residing in malarious areas, and (ii) a single weekly dose of paludnne mg 300 
for semi-immune persons such as native labour forces or Government employees 
recruited locally, the drug being administered wherever possible on pay day 
in the presence of the disbursing officer We do not favour the twice weekly 
regime of paludnne mg 100, because this leaves an insufficient margin of 
safety, and moreover the drug is practically never taken on such a regime with 
the meticulous regulanty necessary for adequate protection We regard also a 

• Children of 10 years and over ma> be gnen the same dosage as for adults Those 
aged from 5 to 10 years may be given rag 0 50 daily , and those below 5 years of ace 
mg 0 25 daily 



rLMvoDivM ruatAULu and rAii-ptm (pwxrAxa) 

difljr dw of p*ludnne mg 50 onjy xt offcnng an Inauffidcnt margin of ufctj 
bearing In rnind the r&k of am occuional ommkm to lake the pmcribed 

StntMMlT 

1 The mrcxtigations reconled rriatc to a itnui of P ftinpertm obuined 
n November l&f7 from i laure of Lego*. Nigeria, \\e»t Afnci. 

2. Tnenty non Immune mdiiiduali (four groups of 6ic Id each croup) 
were tubjccted to repe a ted infccttooa with thb (train of paraute orcr t period 
of 6 uceka. During thii ttnc Group 1 rrctived paJu^nc mg 100 dailr 
Group II fog 50 dailr Group 111 mg H'f' tnice wrtkly aod Group 1\ 
mg 300 cnee neekJp None of the membera of theae four group* dnejoped 
an oiTrt realartaJ attack during the penod of drag admlntstratMC or 
lubaequeml) 

3 Too peraom taking reapectively qoiaine hydrochlocide gram 5 and gram 
to dally »cre infected in a tnnibr manner la those lO Groups 1 to 1\ TTie 
infecUon waa effecnrely aoppreaaed in both caaca ahllit the drag «aa being 
Ui«, but both devdo^d m-m ottacka of maJana 7 and 12 dan rerpectnefy 
after n vaa dcacontinueil 

4 Although pahidnne acted aa a trae anal pec^hvbctle of the Lagos 
tfnin of P /afnperB« in each of the tepmea under trial k is eociddered that 
noD<aninune persoos rmdmg In or narasg Wen kfnea should be adnsed to 
take not leas than mg 100 of the drug daily for the prophTlatH of malana 
Toe scmi-ltnmunc eubjecta euch as oatlre Uhour foreca and locally recrurted 
Governtnent emplo^■ees a weekly dose of paJudnne mg 300 b retooimended. 
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A YAWS CAMPAIGN IN SIERRA LEONE 

n\ 

R D HARDING, d m , m n c p , d t m ah,' 
Formerly in rltargc Ytrcr and Sleeping Siekneis Campaign, Sierra Leone 


This paper is intended not so much as i scientific contribution to knowledge 
of yaws and its treatment, as a practical account of the methods which have 
been adopted m Sierra Leone in an attempt to control the disease in certain 
areas, the broad results achlc^ed, and the failures and difficulties tliat hate been 
encountered 

The only published accounts of large-scale jaws campaigns conducted on 
annhing like scientific lines which hate come to the writer’s notice arc the 
classical reports of the Jamaica Yaws Commission (1933-1936), Van Nitsen’s 
(1944) account of the campaign in the Belgian Congo, and LAMBntT’s description 
of a campaign in Samoa (Lambert, 1936) ‘\s Stavmjs (1939) remarks 

“ Anti) aw s campaigns have been launched on a terj large scale, but 
unfortunately, in most cases, no proper suncj' of the problem m hand has 
been made, no effcctne control has been established, and the results of the 
particular therapeutic measure ha\c not been adcquatch followed, so that no 
\en definite conclusion can be drawn as to the efficiency of these attempts at 
mass treatment ” 

The area dealt with in this paper comprises a block of country m the cast 
of Sierra Leone lying roughly between latitudes 7° 30 and 9’ N , and 
longitudes 10° 20' and 11° 20' W , containing Kono, Kailahun, and part of 
Kenema Districts The population of this area is approximately 276,000, and 
practically the whole population has been examined at least once, and all active 
yaws cases found at the time of examination have been treated, but in only 
perhaps one-third of the area ha^e permanent treatment centres for continuing 
control as yet been set up (t e , by the end of 1946) About 58,000 cases 
of jaws have been treated by teams and centres up to this time More than 

• Acknowledgment is due to Drs Apted, Hutchinson, Luke, Michie, Peaston and 
Rushton, of the Colonial Medical Service, who, when attached to the Yaws Campaign 
collected some of the data quoted , to Dr Minnie Gosden, Senior Pathologist, Sierra 
Leone, for carrying out the Kahn tests , and to Dr W P H Lightdodt, c b e , Director 
of Medical Services, Sierra Leone, for permission to publish this paper I also wish to 
thank Dr C J Hackett, Director of the Wellcome Museum of Medical Science, for 
helpful cnticism and advice 
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half l}>e pofmUtwn a of ibe Men* tribe, the rennhukr coownfaag of ibe Kduo 

i*d KittJ tribe*. The great m^onty of the peopk ire prindure pea«Mt< «ho 

liTtm nuaiutjryiniKj buti Kid walk anbod, lod tbechMren go raked or lerr 
icantiTy clothed. 



two, though •oinc pntnKy fornt pcmsU tji patchc*. In a imallcr kuk w the 
eonh and north-ewt tb^ u littJc cvp g recn binh, which i replaced by 
elephant gn» curept for the frtQgmg foreiT fren quite dewe, lioc* »tratTi*. 
In the mtennedurte looe the TegcUtloB a of innwtional type area* of lecoodary 
thurkci ihefTiatiBE with patchc* of efephiAt grtaa. The underiyinc rock a 
fgnroua. The country i ifl general andalitinf but intcrtectcd by moujttajni 
to the north and nofth-eait. Much of the land i nor wril drained and wtrep* 
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are numerous Latente comes to the surface m places, and m the mountainous 
regions bare rock or rock covered with a thin layer of soil occurs, but over the 
greater part of the area and in all the valleys there is a fertile clayey top soil 
Apart from mdividual mountams the altitude rises from some 400 feet m the 
south-west to nearly 2,000 feet m the north-east 

The annual rainfall averages some 90 to 95 inches The period of heavy rainfall 
lasts fttan June to October, but storms commence in March during which some 3 inches 
usually falls, and there are heavier storms m April and November which bnngs the figure 
for each of these 2 months to 5 inches or more Thus there is a long wet season during 
which humidity is high December to February are nearly dry and during the day relatn e 
humidity is low, but dew falls on nearly every night of the year The mean annual tempera- 
ture IS about 75° F , and the mean annual relative humidity about 83 per cent 

Yaws IS found all over the area but differs considerably in prevalence 
It has not been found possible to correlate the distribution with the vegetation, 
soil, or altitude, though there is undoubtedly a correlation with social status 
and with hygiene, and the more primitive I^ssis have a higher incidence of 
yau s than the other tnbes A difficulty arises in comparmg the yaws incidence 
m different areas m that great seasonal vanations in the prevalence of active 
yaws occur m the same locality Efflorescence of most types of secondary 
lesions occurs during che rams but they tend to regress or disappear m the 
dry season, so that surveys carried out at different times of the year are not 
comparable Again the local distribution of the disease has been influenced 
by the presence of the three hospitals, one Government and two Mission, 
which exist in the area, as mentioned below The only region v'here the yaws 
incidence is naturally lower, apart from the influence of tribe or hospitals, is 
m the south-east corner where, surprisingly enough, vegetation is particularly 
dense and there is a good deal of primary forest on the hills In the drier 
elephant grass countr)' beyond the northern boundary of the area under 
consideration there is also less yaws to be found 

Smce the seasonal vanation in the prevalence of yaws lesions is so 
important m Sierra Leone, and wiU be referred to again, it is desirable at this 
point to quote some figures obtained m the course of a special study designed 
to elucidate this factor In this study monthly examinations were carried out 
over a period of a year of the mdividuals comprising a commumty of 1,400 
persons m which yaws was endemic, and at each examination the frequency 
of different types of yaws lesions was noted treatment was withheld during 
the period except m a few' cases insufficient in number to affect the general 
picture The penodic frequencies of two types of lesion are shown m Table I 
It ivill be seen that the incidence of infectious yaws rises from a mimmum at 
the end of the dry season to a maximum towards the end of the rams 

The proportion of the population which has been infected with yaw'S at 
some tune or other smce birth is not knowm in most parts, but a questionnaire 
m a commumty of 1,300 people of the Kissi tribe showed that about 70 per cent 
had been infected, and m a Kono community where yaws ivas not so preialent. 
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37 per cent, of 457 people qaettloned fvrt % hmtaey of Jnfealoa On tbe 
a\era:t in tSe «hoic area pro^blj about mo-tbtrda of people tjfed 10 or orrr 
ba\e had jrani tbe rate in cbQdrrn bora jioct tbe rati* campaJfD itaned 
» no doubt ftlliiq; m aome regtona. 
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le\i-l m thcir vicinity, ^^hIle everting less influence on the incidence of non-mfectious yaws 
The season at which C'tamination was earned out has also influenced the figures 

As here classified, infectious yaws consists of primary and secondary 
lesions in which spirochaetes may be expected to exist on the surface, and 
comprise pnmary and secondary framboesiomata, condylomata, and pseudo- 
granulomatous eruptions of the soles (crab yaws) All tertiary lesions, including 
open lesions such as ulcers and gangosa, are classed as non-infectious, as also 
are the large variety of dry secondary lesions such as papular, squamous, 
hypcrkeratotic, nngworm-like, etc , lesions of the soft skin, secondary bone and 
joint affections, and all non-granulomatous lesions of the palms and soles, 
such as hyperkeratosis, clavus, erosions, cracks and fissures, etc Infectious 
lesions of course may, and often do, give way to non-infectious ones, and 
conversely, infectious papules may develop on top of non-infectious secondary 
lesions Though Hackett (1946) differentiates between tertiary and non- 
infectious secondary palmar and plantar lesions, the present \vriter has been 
quite unable to do so with the cases met with in Sierra Leone, and in this paper 
all non-infectious lesions of the palms and soles are classed as late secondaiy^ 
This has been done on account of the frequency with which infectious yaws 
lesions have been found to reappear in such cases if w'atched long enough, the 
common association with hyperkeratosis of the soft skin, e ^ , the ankles, and 
the non-development of a depigmented atrophic plantar skin in response to 
treatment as described by Hackett 

Very little need be said about the manifestations of the disease, which are 
similar to those which have been repeatedly described elsewhere But it seems 
clear that late secondary non-infectious lesions of the soles are much more 
frequent than in most parts of the world In Sierra Leone these lesions account 
for the bulk of the non-infectious yaw’s cases, next m numerical importance 
being h) perkeratotic patches on ankles and wrists, but w’hen other non- 
mfectious secondary lesions exist plantar yaws is generally found also Non- 
infcctious, as well as infectious plantar yaws also, often coexists w'lth secondary' 
framboesiomata and condylomata, but uncommonly with tertiarj lesions such 
as ulcers, gangosa, gummata and late bone and joint affections, accompanied bj 
dcfonmitj Serious tertiary lesions are not verj' common, but no doubt would 
ha\c been more frequent if treatment had not been available at hospitals and 
dispensaries m Sierra Leone for nianj vears past Patients will go veiy' many 
miles to the nearest centre for treatment of crippling tertiary bone and joint 
lesions and of ulcers, when thet would not do so for secondaiy' taws But 
in addition it seems probable that the development of tertiarj' lesions is inhibited 
bv the frequenev md persistence of late secondary foot yaws Other lesions 
not oiten described but which are commonlv associated with vaws m Sierra 
1 cone are fascia! contracture in the hands m adults leading to a condition 
closi.lv resembling Dupuvtren’s contracture, and laxitv of the ligaments of the 
knee joint causing hvpercxtension of the joint in the upright position usually 
in children More or less painless effusions mto the knee joint are not rare 
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cKbcr ictrrc JT»» Icften*, nricj from fJace to plw In »ome chief docn thew 
foot k»ioni ti*ve tccoumed foe 60 to 90 pa cart, cf tbe louJ y«» csie* arid m 
none hire they fallen beJovr 40 pa cent. Moat commonly pbtttax yan$ n the 
duel lealoQ pr oept in tome 70 pa cost, of the total It u a|;j;raTTtcd by 

tmmia such u that eottned by uothlcg 1 a ntmpt, tod t> thaefote of coo 
ridcribk economic fanportaoce tince tho»e tt all anatly affected arc debarred 


Tmu III 

rsatTMTi o* uncK rrrn of ranemr 'ix» MrerMuar * tr«o^ rsnaMO u mrr\Tu~r 
or rtoeu ncTcs C< um tot OM or tiw r<]*MAT«o>.— c« st norrooH. 


\«t fTnop. 

fi-4 

1 

^ in-l» 

•n-** 

90-» 

4*-l* an-aa 


I* 

dmcT 

an 

PrfrTWTV|M 

1 It 

3 1 0 M 



0 e a 

0 a 


fiecondiry fr«Q- 
boevxaauj 

46 

a a i .j 

ai 

• 41 

no f 

• c 

1 1 

Granuldu oa 
plamar 

• V 

a a «a 

0*4 

• a 

n • 

0 • 

1 1 

Z fee i««i — in 

tjpci 

6 (A 

i •*« t 1 

1 n 

. 

I 0 

• • 

m 

Sw»»Ul(fCTiaai 

pUmar 

• 

a 

It 1 

II a 

1 a » 


. 

V*« le«» — 

aO ripe* 


la 13 a 

■ a 

II w 

a • 

1 4 

1 7 


ThtoTabUrerrmlirwofeaitraofinttrat. Finsij prirsary rwendjiy frmibow. 
mau occur chiefly fadKajre period 0 to 9- ar»iMfcwitt*J«pta3t*Trmrt hoarewT fa rbewt 

eqotlly coremoo m the act (troupa B to W »id 10 to 19 ohBr die bathe il btoaieoct i 
iMCwjnfecUiu* yawa oceun to tbe bter aa"* atoup 20 to 39 Thfa wifftoti cotunl 

erobitkno/TtoofcwM 6r*» the prhmry tofeOk® »on foOwctlby wtetoduy eiujAVio 

duria* tha fLcrt decade tha fa tu cc ee d e d by miSttikiu* plantar yawa *hjch penim «nto 
the tecond decade thoofh ki ihi» decade fnanbooxanata tend to djc tut nc« 
otai-mfrctioui planm yea *hkb reaches « hlfho* toodence *n the third arid four^ 
decadea after the fourth detad. yawi knoOa tend jraduaDy to daapreia I «h* *oTdi, 

rawa w djieato of riow ookittaj fci thfa cwmtry tad broadly rpeatew rtao* ihroueh ai 
varioui oierkipiiint peroary aid neondary tticeacrrw, t«tk>d of -tO ^ J* 

SecoDdlT, mfecOou* >awa n relatncly anerat a n co after tb* ac« « S'* Tta orta 
from which Tibia HI wa* cumpded ihoaed ttax 9rt-e p« cmt. of tbe tofecl*^ fct«^ 

c«jricd fa pet^ ard under 30 and pa errrt. fa peopia « 

but* area tta p f a wto * ibrta dxwtdon wt» pop ufay n If* 

tbn ca>e cxmfari to ttw dry «aaon, tba ca»t arm wob mfeetkaa ktm £i D mto ^ 
» ttoupa »hown n TabJa IV Tim Tab le P* ** on tbe percmiaa bwt tbe Bumher 
3 catri Inch f 11 fato each eiUnated apa ine«p 
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daw not c*i« in Srm Uooe boM (bn «t not rKarwroiu tftd it it onlr occiwntllr 
Mmxmw thro ftfdrui an y»n p«puk Bitln« fte» •!» w m rwrwrrotu ewrpt 
m cfnMi k«Lrin»hfrttib<itkUortvt»B««cnnmon. V nri li in £«t in Sirm Leon* 
bAJie dnenc ml nn* cnn comrooedr bcvome WrtttU from etlwcbiUm ki tV 
itmllr or k'rpnic in the mjm hoi toi alt tfw rriJencc j«e\u to dltm tontan ■» th* 
mode o/ trimd. 


Oitc.KMiATtox or Tire CAiirAitn 

The yrtr* c»iap*tjp\ aro»e c«t of the prc-tTMiiog aletpttj nekoeu 
CTmptifQ •nd h« been ^raficd oo to (be Mmc orgimxatioti. In the eiHjr tu^ 
of the former there were too m*oj oaea of aleepu^j fjcfawu to be deah mrth 
to allow of any tywematK: attack on yawa. Dt the cwl of 1942, honeier the 
nOTft eptdemjc *re*a of ileejnnp awLneaa had been broupht under corUroI 
and U vra poaaiWe to plan a campaifn in which conutil of yawa become, m roort 
area*, the mam objectrve. It (t a ppto pni tc to outlmc here the problem which 
preaented laelf The mun tleepmji' awLiteM area u cocttaloed in tbe wr*t of 
KoiUhun and Kemo dictncta, ao that it waa ncceaur) in any cue to corrr a 
laiRc pan of theae djttriaa to rtuirtfata aleepinj tkineaa cemtroL SampGo* 
aarreya of the wheile of Kaolahon and Kano, together wah most cf Kenema 
dotxtet had ihown where ikepiDg ndneu exiated and where the Inodcoce 
of ytn a was at aO cofwderahle. or b^h. and h waa decided to tadde the area 
ae ddrrmted. Though yawa wai ray prcnleni in many other pan* of Serra 
Leone u w« (houfdit denrable to deiot or 4 ytara to tbe area mroDooed 
to tbe hm place, tsd to attempt to arork out aaandardiaed mctbocK of c t j na o l 
which toight later be tpprwd eUcwherCs Tbe problem, therefore wu to 
control yaw* m a populatraa of aome 276fl00 in whom tbe mctimct f active 
ytMi ^ mfeclioua yawi of aB trpea plua iDcapamating non-mfectiou* yawi 
varied widdv from place to place b«t ■vcr af. T d acme JO to 15 per cent The 
pauem of road communiciiMJT» wia an influential factor in dctertninmi the 
mode of attack, amce rt meant that travcUiag had pjeneraHy to be done on foc< 
and all cqurpment canted trv poner* and precluded the powtbibty of a medica] 
ofitcer w j fi c r mn g wort ninnmg concurrently in aevcral plicea. SaDertt feature* 
of ih diieaac iwelf wh ch had to be taken into practical account were (1) the 
lack of am prscticabVe cr i ter t oo of • fection tn tkaling with brjtt mimbcrr 
CTcept the obwrmt on of cimecal «gna of yaw ( 2 ) tbe long qoiescent pertoJi 
which occur apontaneoualv in the courae of the draeaae or ai the reaiiJt of 
nadequatc pret loui freaiment when ngna may be completely abaent, but which 
mar be followed bv fresh erupt on and(T) the tendency to tpontaocomheahog 
which occurs n the drv aeaaon These features mad it iBerUablc that 
treatment akm of cases presenunR yaws knoos, even if repealed amniany «■ 
oftener oo two or three occasions would fail to effect annhing like permanent 
control. The measures which base been atieroptcd therefore comprise fimlr 
mau diagnosis and treatment srrocMlh' tbe prmrvon of permanerit treatment 
centres stratepicslhr distributed and tofBcienth' numerous so that none of tbe 
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br imen cn that pamodu rmtrpeni d4r Jci Ihf rrrvtn ntd oa th* P4bnu cwj Tl» 

tScn pftm* an w twTv Vi» ijcctfa e* erf aCTt>knm ILS P T c« ktto t«ch 
WJtock AB dnaea rre ri»fe«I ^ ceordirt^ tn body we^thl. N«>Ik« ut boOrd bctwTtn 
crrrx injertfcn bnt rrineu *« oolj- emllird askJaUr and not ttnlrw blmJ Iwiil 
«tef £r«a rein. It h Imprwtiaii to kcrp dnj* anhujom cmcmi, nl to tUi md rtw 
Mtotke* an placed at «U«.tz>>urrfa book* fitted witb bo tid prora ted alW 
pnjQe of piece of fine rubber tuhfe«. Into tfia fre* tfrf of tha tiiae h ikd tba hifi of 
hypojeniuc netdk «vd tha rrin« an AIM by fittbw the oocztn to tbh 

Aflow^rtjr for mt da} and m dmoccopan! ki tnevDjejr noiical ten can dUfneac 
and treat aodi cblefikn contabiats aatne 7 noo peoyde in S tn d « etka, and tbaa be read 
to pa*a on to ancAbet ebkfdom. Smt* tbn cattm ten can CMer the irnund mve qdcU} 
than paedacal tew » b gwxt ecormcdcal to hatr t*o of the latter aroAbtg in oo^urKtfan 
*itb one of the former and with (hh ocanbbwtasn b b fourtd that the populatim can ba 
dealt with t the rale of about i 2 r><V)n per aonuca M the raon or W< bc^ily 
rtydera contairiKit S'! to 100 neoyiW to the tguatr i&ik ^Vhm the populOxW) den wt y 
ftib to 20 or an per «<faate mite hMreter tha rate of pro<Tei» decline* newriy pnpoofcat 
ately imca it b dotaM rather than raunbera whkh aeta bvH to the tiae of the unit 
lem can deal arkh t any ona tkne With tha Mth aaaj»aancr of (he chief*, k b uacufly 
found (hat aome M per ernt. of dw Uated population can be rt i ta to e d for namkiaint, 
and that of the catc* reVtKeted tot tteatraent M per cent at m-we iwh c minkautB 
of tix in^ectiom {jt three of ewch diutc. 

Dntft tnJ DoMff VtfJ 

Ntonpbenarune maphamde, •uIphanphetAaifae. tobiu utd bacrcjl hsre 
»n been tn«d bot aone «C tboe bn been emiM;r matoory fx eae rcxM» 
X tnAber Scdvcpbe&asune And aapbam^ o& accptntt of t a petae lad 
becfiose tbe neomit; fx taisf the ioenrenoe* route resmeu the oomher of 
isjedion* thit cm be stven m s di^a erotl, p&rticulnff u • Mgh pnpxtion 
of the c*»c» are tmiQ children antxojda to reduce the extrast poia when 
niepharalde » grren tntremuKuhrfy by dlxfliving the drug in aoJutkes con* 
laliMn g glucoae X nimicctne, were not m c taa ful wlpbanph c t anii ae, beotm 
toxic reectkma hrre been aud to occur ynlb th» drug m tbs country aobox, 
became ni reauh* bare oX xcjucd to be oniforro md crop* of Xooutins hare 
occurr e d bboxyl, beexoae it aettk* quidly in auspenson md txdcquenUy 
m the huxis (rf African tUeodanli tbc mwom of drug m a grren Toinroe of lie 
Hapetmxi inycctcd t> baUe to TtrbUaL Acetyiaraan and B-SJ* T bare 
thcnfofc been in routioe uac until reccnily Acttytanan wu adopted beensae 
of It* rapid action, ceac of admiruttradoo. and afleged Dxmnxkrty fa ha* *!» 
been tt roogly r c cnoi m ended bj '\^rtao”* (1937). In prictic* in Skrra Lextc, 
hfiweTwf It* exhiburon h*i ox ahraya been free from toxic leqodae, a* 
deaenbed beioar aS.PT In watoy adutroo wa* adopted fw cxnbuutioo 
with a c e tjUraa n becauae rt had been io general uac in S*em l^cme fx many 
j-ean, and on account of it* cb eap oc j a eaae of preparat*» in the 6dd, and bA 
of toxicity No rery cjt tc um x atudte* of ita curat ire nloe appear to hare been 
recorded m the btcralurc bx it w*a expected ib^ d* effect* would be aanflar 
to of bomuth aabeyUte which hai been nrpxied xi *o faroonHy by tta 
Jamaica Irw* Commbartm (193^-1936). Hxreret » mbaequent follow up of 

case* treated with B.9PT hi* *bo»n that rewh* with ihi* drug alone are eety 
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poor, and bismuth salicylate m oil has now been substituted The reason for 
the ineffectiveness of the B S P T used has since become clear At the time 
of its adoption its bismuth content was believed to be high, but subsequent 
enquiry has disclosed the fact that the drug supplied to Sierra Leone contained 
only 4 34 per cent of bismuth metal, in conformity with Dr Alexander’s 
formula In contrast, bismuth salicylate, BP, contains about 58 per cent 
bismuth A combination of an arsenical and a bismuth salt has been used in 
preference to one drug alone on account of the great saving in time effected 
and the reduction in the number of attendances required from the patients 

The dosage tried out at the commencement of the campaign was based on that in 
use at the time at a local hospital, apparently with no ill effects At this hospital a com- 
bined dose of up to 5 c c of acetylarsan (i e , gramme 1 18 diethylamine acctarsol) and 
gram 5 {gramme 0 33) of B S P T was given Up to twice weekly Accordingly, a rather 
less mtensn e course of 5 c c acetylarsan and grain 4 B S P T (gramme 0 29) repeated 
at 5-da> mtervals was chosen for trial m the field campaign The course compnsed three 
such double mjections, usually followed by a fourth mjection of B S P T only The full 
dosage was gi\ en to patients of over 100 lb body weight (with the exception of the old, 
weakly, or otherwise sick) and children received a smaller dose proportion^ to their weight 
For the first few months several thousands of patients ivere treated without any report 
of senous toxic reactions , then they began to occur in some numbers, and in one chiefdom 
there were 12 deaths probably attributable to the course among 1 ,350 cases treated Symp- 
toms compnsed pyrexia, headache, nausea, vomitmg, abdominal pain, diarrhoea, and 
prostration coming on usually withm a few hours of the injection Jaundice ivas a later 
sequela m an occasional case Most of the reactions occurred after the third injection, 
mdicating cumulatn e action After this occurtence the dosage was reduced to a maximum 
of 4 C.C acetylarsan (gramme 0 94 D A ) and gram 3 (gramme 0 2) B S P T given at the 
same mtervals , for a tune all went well, but then toxic reactions with an occasional death 
again occurred, and the dosage was m consequence further reduced to 3 c c acetylarsan 
(gramme 0 71 D A ) and gram 3 (gramme 0 2) B S P T 

Dunng this tune the low bismuth content of the B S P T used had not been realized, 
and though the type of reaction encountered pointed rather to the acetylarsan than the 
bismuth component as responsible, the possibility that the latter drug played a contributory 
part could not be excluded To clear up this pomt some 400 patients were collected m 
the wanity of the campaign’s headquarters where thej could readily be followed up, and 
were divided under three treatment categones 

(1) acetylarsan alone, six doses of 4 c c (gramme 0 94 D A ) each 

(2) B S P T alone, six doses of gram 4 (gramme 0 27) 

(3) a combmaUon of acetylarsan and BSPT in3cc and 3.gram doses respectively, 

three double injections followed by a fourth of B S P T only 

All doses were given at weekly mtervals At each attendance patients were carefully 
questioned and their complamts recorded , their frequency is shown in Table V 

These results clearly incriminated acetylarsan and not BSPT, and 
showed that repeated doses of 3 c c to 4 c c were dangerously toxic m this 
part of Sierra Leone Though some of the complamts of diarrhoea and vomitmg 
might have been due to unassociated malaria, enteritis, and the like, the single 
death certainly, and the four cases of prostration very probably, were due to 
acetylarsan The patient who died was a boy of about 13 years, whose body 
weight was 78 lb and whose dosage was therefore 3 c c Two or 3 days after 
his second dose he “ famted ” while on the family farm, but when next seen 
appeared quite well , however, his third dose was reduced to 2 c c as a pre- 
caution On the occasion of the fourth mjection he had no complaints, and 
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recas td 3 c.c after w hicfa he renumeJ tppamulr qune wdl uatfl a wwt liter 
nben be colkp*ed tuddenly oo nunz and died abom 2 boura aftcnnrd*. l)o 
queHtoninj; tbe rcUttvea, ii then transpired that tbe “ &am reported after 
the second inJectK* had been njach roert than tbe terra impbed and iKd tn 
fact the bw had been prtwtrued for 4 day* after ii. A powmoriein tra* not 
pouibk 

Sioco tcttjiirain i geoeraUy cooudered a reUtUdy boo time dmc. rt 
may be that natirea of Sferr* Leooe are pecuhariy »u<cqjtibfe tboojth tihrtficr 
on account of nutritkin or socoe other faaor it a not powiblc to aiy llowcrer 
rt a relerant to mentloo that In the treatroem of aJeepiiYp tJcLncts the one thne 
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\«er — 1 CA c uii iaw grmaiot * SI d)«lh)Vtam •erurW, (T>d 3 & onua 

fn rmnte 0 t Crui ♦ B-S P T — • gmatu 0 *7 


Vlgenan standard course of three doaa of aiftiypol foOosred by fire cf ti) 
parsarrude, nhich m N pena a neD toleraled, produced in Siem Leooe fretjotot 
and sercrc reactraos iviib death-ral of about 5 per cent ai reported hr 
Loctil (1443) and Hmtoino (Ii45) 

After tha rtpersence the maxumun repeated aduJt dose of *cttvlir*an 
iprcD in tbe m*« cimpajgn sr*s Imuted to 2 5 c.c and the standard course 
became four mjectwcis each of acefriarsan 2 5 tc- (pramme 0 59 D-A.) irvl 
of btsmuih saJictUt Erammc 0-2o Rn-en nocurremfy Persooc onshmc 
125 lb. or orer recei c the full doae, od others tminer data proporoona] « 
ihcu bodr neijht In 63 pettenu ireaicd by the tinter with this coerse and 
closely obsenrd and quettwned by him no tore teaatoffi at all ettnbcrtabJ 
to acetytaraan nert noted, and in manv hundreds of patient* treated in du 
pensancs nochj r n>or than o occasiotul m Id case f storoairti* luts reported 






359 


„e eii""''’' ,Js cou»«' ’“ttei 

»'»'' i't't of 

“s'?/ 

«te ^\yC ^ onott o^ ^ tVve coUt^G 

,„*e eP''‘=® ^ h^ive P‘'”Ce®o«"'® C =«ge «=« 

_ ^ V \ per ect' , 

^ts OF \ uode^_^ 


\ Season 
ot Ft- 

^tnmanon 

„...- 
\estoo 


under _ 

lnacO^®\ 

<.«- \C“.\iiL 

yav/s \ -\ 


\n 


\ I'J \ \ 0“*^ all ewea viiOa 

.»a^^o"r.'r”.''”»;r S"“”r“ «° 



%AVft CAKTAiai iX UXUtA UOMI 


MQ 


O^totheinflueoceof »e»OQoortlip»a(»hKiitb»ubltcietDpljfioX 

loo* qiaie*cent period* nrfdcK m*y foCow tmtatnt but be tubKaBemh 
foUcp^ed by i rclipee, tad the occurreax of fpctrtineou* hetTnj ertn in ti>e 
tb*ew of treatment, t dmteal roUov up ccoducted oo occ occ*»«m only 
aa furaUh rery Ilttk ind««tlt« of the true cure rate fai thb rrwet wro- 
losKtl firvdmp tre of more Ttiue 


Tto foUawki* KJin rwuh* *r*tc obolMd ki *30 cmc* cnted hm « nvwibt lo ** 
T«*r* trotBWrt wht tb* t a rty Ui tv-BAT T cseabinukn in which iSc- toJr»4i«l 
<i»e» of tce t yfafMa nrfcd betw een 3 ckI A cc. 

K«1bi» + ttftxrr + + weak ee ± Nexttjve 

Sspereetu, 3* -A per cm t. 29 percetit 


ItealU of Mta Tmlmnt tm JlcJxeuf 1 sri tt tkt Cemaeaaty 

The»e resuK* here beeo Tety didaeat tccordmg to whether pmodic m*** 
trestmeat tloae bu been retted on ot whetber tubtidtary meafuree ture been 
employed ui addaton They ere therefore themn •epantcly ucordta* to the 
•ytiem ctnployed. 

W ftrijjfc Aim Trmarnma 4W— Tabk Ml iflunnua the rcpohi wbfch 
b« wsWeteil. (t twordi tS« t od d eoc * f tefeeuou* ytw* feuDd r» «aRe*df« ye«n- 
Oafr tnii type of ywm h howo beeaoM It ftm betar btd*x ef frd«ei>» of lafietlw 
ifl to* f iw rtrm mlty tho If •£! type* of y«wi wtr* nKfo de d , ted tlto bn»m in dw ene 
of noft-bd*rtfem typo raedkel ofbeen hs«o pmkwbly iemd in tbe KbAkw of w** 
dan bero eoaekfaied e daainhk to record foe aeatoMat. Meetkut y««t, how rr 
ddEeultfca of d]c(oa*i* hairOy criaa md til com found trr recorded. 


T«u Vlt 

mc^rraiOi rertnoQi or Maerm. n* ttmu or hm* uav>u so 
TBCtrurrr KruizD r« Hctxam tluo. 



(i) Prri^ Msts Tnwtmoa CMM wilk the Preertom tf T eatwew 

/‘^t&nry— I t>w «iw lt»ed to T«bi« VIII dupetwonn «W Unit iboDl (b* dm cf the 

fin B IM2. Tla» fiipjra nUt* to am mhaac boundines U «\d\B radka 

of B or to nulea Cram tbc dnpen w r y cn cadi <a>e 
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coodnacd bjr Arm) et «4 (1948) tfwt tix IncWcoce of uafectjoxu irUpie* tn 
treated Indxndtalj dunag the next year or two foUowftij treatmojl a low the 
cc m tiont nce of mfectioui y»wi man be due to new infeetkm* md to tenru- 
d m- eocea in oac* which were latent «i the time of prerioia dugnom. 
UodotdxedJy the latter fetor u bjr fe the more fanportint of the two. Where 
In idditkm to mm trenmeni pemnoeni fadlitlea hare been prorided for the 
treatment of rclapaet, rccrudcicencti, and new Infectiom as iher ansc, the 
rcaulti have been very much better but aince in fact few patienu come toJlhi 
tarily for treatment, etfber from tanwaa or the pressure U farm wort imme 
datdy leuoca appear there are alwaya some cases to be found in the community 
tod these cootimie to tpread the infection. Undoubtedly the jtreatest reduction 
k obtained by the thind method In which djapensary feiljties are combined 
with hoene viartt. 


DiacuBucM. 

The autbora of yswa campoigoa do not appear always to hare been dear ss 
to what canctly (bey baended to achlcre, and it aetma worth cotuldcnng here 
what alma axe both desirable and practxithle in a pramtire African society 
ThooretieaUy the poacibfe objem of a campaigD mig^ be dimhed under four 
heads. (<) Total eradicxtiOQ of yswa from the communrty (A) eOmltAioa 
ooly of mfecuoua types of the dsscaae netlectinf fioo4nfecoom types, with 
the aim of etoppiag tranambams and so of prereatmg any farther new bfec 
tiotts (e) redocood of yswa to a potot at which it docs not cause any senooa 
degree of ruffenog or lou of efficiency m the commuiuty or prodoce moch 
innli(finn, but cocolmtcs to p er si st at a low endemic fercl in which most of 
the manifestations are mdd and ooo-mfectious (d) aLcnatioa of symptoms 
by treating esses who sert: treatment rolonunly and who may therefore only 
attend for one or two mjectioos imtd leakms lure bcsled, without attempting 
any radical reduction of the general mass of yaws in the community Smee the 
object In view will determine the methods of tttach employed, oae wilJ also 
hire to eocsider whether to ftnui activities to chemotherapy or to combine tins 
with general hygienic measures designed to prcTeni nfectwo. FlfuJly ooe 
must dcade whether to go laitiol aD-out etfert to eradicate infection once 
and for aH. or wbetber to plan a long term campaign of indefinite duration. 
7'bcse aims will now be dtsemsed. 

(a) £nu!tcar*oa of Jawr — Under this heading it will bo conrcnJcfit fir* 
to dispose of the two questions josl raised. As regard* the tcpplenenliljon of 
chemotherapy by general h y gie n ic measures, it rosy be said at once that if they 
were to haic ny marlkcd efiect such measures would hare to bo employed on 
loo widespread and co^lly a scale to be feasible as pan of a yaw# campaign 
per te Probably the conditions most conduore to the spread of yaws arc ei * 
crow cTnp of naked children in bot, hum d. and duty mud huts, tewther with the 

h^cr of persoful cleanliness, nd I lamjuat such ccmditiomihat tbebuft of the 
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3M VAVr* CAMTAJO. Dl SIZIUU UtTfl 

i* a dame imialJj- contracted m childhood and ayphflu one contracted imoflr 
in tduh life, the praenct ci abience of yam* U Jiely to dttenmne the modcocr 
of lyphiUi rather than tkc rma. 

(A) £Zn««atB» cf Jnftchmt l«r» Only ~M the c o m me u ctmetrt of the 
ompajjn It mat thought that to confine treatment to thoac ca*e* which, when 
acen, mere njfTcnng from an infcctioua aujio of the dneaie would, by cuulng 
off the aource of fr«h Infcclkmv be a efficient m reducing the •ubtequem 
inodeiKC of yawi fa the community as would the treatment of all fontw of 
yaws. Obsemticm of untreated fwn-Jnfectlous secondary raws c ater, bomercr 
shomed this asaurDptwo to be false, owing to the InbiUiy of such persons (at 
Icaat those aged cmder 30) tooncr or bttr to dcatiop fafcctMus emptlons, and 
so pronde fresh aourccs of nfectioa Thus it ts common for pseudo-granu- 
lomatous infectious leskmt to derelop on the soka to which hare shown, 
perhipa for yem, only non Infectious plantar yawi, and not nocommon for 
weeping papules to ame fa long standing aress of hyperkeratosis on the aokler 
Infectious lesions do not appear to recur fa csres which have reached the tertm) 
stage, but auch form a ccmparstirely irmroportani minority m Sam Leone. 

(e) RnhirtWM of I dtrr t a Dm Esirwac Lfttl — Tho has now bccooie the 
true objectiTt of this campaign and has been achieved m some areas by the 
methods already deaerCbed In such arena people hobbifag along wtth crab 
yaws are now addotn to be seen. It b rare to see chreue bone and Joint Bbiase* 
wHh defonniTj and the general health of the eemmunity has improved roy 
markedly New infectioni occur but are less coomon than formely 

(d) UosptJal or Dtipfnstry 7>raravwr of PohnJt ttho Attmi Pehotanlr 
tn thf dAsnarr of )/acr Tkapioau — Undoubtedlj such astmiuoos hare fa the 
course of rears had a cortsKlerabk effect oo the prrralence of InfectKaa yaws 
but onlr in their mrnedute vanity and the method tj certainly w «eful of 
drug and in the long run c \| w n i i r< because most patients only attend for from 
one td three loyections, m consequence of which they arc liabfe to repe at ed 
rclipses. Many active yaws psileots have been met with who have rcceiicd 
one or two fayectiom yearly for several ycara, sometimes amount ng in the 
aggregate to 15 itgcdions or more, whereas f they had received a course of su 
or seven injections of a potent drug at the begmnmg it is probable that the 
majority cf them would not again hare suffered from teti x leswns. 

Two other theoretJcaDy possible modes <f attack should be briefly mm 
tioned Ftrstl) that of carrying out serological tests on every person in the 
community and treating U foond posrtiTo however even using the 
comparatively sonplc id tc« wfucb m any case would give very doubtfully 
reliable resuhs in the hands of AfrKan atauunts, the pace would be too slow 
for dealing with a large community Secondly that of gmng everv person 
in the coenraumty s up pre ssi v treatmem regardless cf wbetho- signs of yaws 
could be found or not. Apart from the probable reluctance of sppareotJ 
beahhv people to receive njectiom, oce wwild be faced with ih problem of 
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A cotnbuialiOD of scotTbmn aod Kidium poUxtram unme (Dr 

AuttANwa. » farmoh) u*ed in rom tTatiWTrt during ibe auDfr part cJ tlie 
ojopxJgn, bet Ibe Utter drag w« •bomi to be rdaUrely b»ctj« xnd biimuth 
•allrfUte wax subetrtuted. AcetyUnan in r ep e at ed doaa tJ 3 cc or more 
ww foond to cause aenoua tone rtaettona in t number of cues, ud tbe counc 
erentuaSy adopted coaprUed foor tajectlooa each of acetyUmn 2-5 cc. 
(gramme 0-® dtethjUmtoe acetaraol) and of btsmiitli aabcyUte gramtue 0-25 
gi rc J i coocrirrentlj at imemU. Eapentnee wrth BAP T emphatbed 
bow eatestUI it a to Lnow tbe bUnntth coctent of the partKuUr preparation 
ecDpioTcd if tbb drug b tued, aioce as com p oahioo rtriea greatly accnrdmg 
to iDCthod of maznifacrare. 

Recuhi of tbe campaign osing tbe a cetyl maa-B.5.P T combbutioe arc 
described both m groups of treated patlema and m wboie coronreattka. Tbe 
degre e! of reduetkiQ of jxwi in tbe commumty are compared after («) maat 
treatment aloce, (i) maM treattnent foQowed by tbe prorbioo of dapejuanct, 
and (r) these two mcarttres imh tbe sdditxn of home rurtbig and inrpectioQ. 

Tbe aimi of a yswa campa^ which may be conaidcred b^fa desirable and 
practwable in a prucittre Afnean aoefcty are dcactmcd. 
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CQtnmon, bat they *e« mely *eTere ■»! they mponded tatafjctorily to 
trettment. On tccoum of tbrir frequency these ca»e* presented i mofl 
nnportj« militaiy tnd ttlnuntentire probtem, but Inaurtuch u ■ aiiml CKtof 
could usually be found and recorefy was genc^r sattsfaaofy after Ks cT*Sa 
tion, they dtd not prcsect great clioical ditfcultlci. Secondly there u a group 
in which the bone marr ow hseif h diseased and Is unable to proJ*e adequate 
amounts of blood, despite an apparent sufficiency of nuinment materuls and tbe 
absence or tbe eradication of any disease factors, mihng for ctcc mI tc Wood 
dcttmction, Th«*e may be called the refraacry loaemlas, as there b endtcce 
of a general bone marrovr failare. For the most pan they resulted b serere 
prolonged lUnesset, reautatu to treatment and with a considerable raortalcty 
The rnayonty were maaocytic Thc»e refractory anaemos were nnt so coramoQ 
as to affect seriously the fighting strengths of unhi. They were, bepacrer 
much more mimeTDut than b European practice Further since 
rcmaiDed sereral weehs, or often months, in hospital, they pronded many 
dinkal problems and were a constant source of diffi^ty to t»ue bospitsl staffs. 

It n realittd that this dutlnctlon Is not hxrd tnd ftsh In panicular if 
a symptomatic anaana Is allowed to proceed for a long period without tteat 
mem, bone mtf ri y w changes may detidop and it may slip impercepUhly Into 
tbe refraaory type. Further tbmc serere anaerniat do not pres e nt a emfesm 
pstbolopcal pkture. Tbe m^onty of the ca«es were re u rre d during 
rash periods and miesugauons had to be Iitnlud to e»sempb nectssaiy for 
(hagnons and tre a t nic pt The proM cm of trestsient fdl maiety on Centra] 
ConuBind, since tbe nurfonly of base hospiub rme vrrtbn ther area. A wide 
experience of the coaditton was gained by many hospitals and centres and an 
opportunity arose for an exchange of news at an anaemia confcr eo ce at A|Ta 
orgamxcd by Colonel B. E. ScHUR'tCE*, Consuhant Physician to the Coomand, 
m Norember 19+4 This was attend^ by ortr 40 officers mostly medical 
speoalistj and patbologista. Tbe Proceedings of the coo/erence, whicb were 
pnihlished and art obtainable f rom the D D \LS Centfil Commmd, Agra, 
cootaio a nluable stminiary of facts and current Ideas. 

Imndewtf — The data about tbe incidence of serere aitarmia (Ilb. leas than 
4-0) amongst different types of tr o ops are prtsemed in Table I 

Similar data for tbe whole populatiofi of tbe Fouaeenlh Army are not 
amiable here and exact compansoos ewunw be made. It is thought that these 
figures confirm s general rtnprestton that the inadence of these snaembi ■ 
erenly iliimbated aroongst different classes of sepoys. All type* ■« llabic 
to suiTer The well built NCO f some years temce belonging to the 
“ martial " classes and the imdemred. recently en lis ted pioneer ppear to hare 
had a smuhr suspccohihty 

No figorcj arc amiable as to tbe oomber of cases of severe anaemia admitted 
to other hospUals or to the total number of troops at nsk. TTie exset incidence 
of tbe condition oomot be given. A reasoo^le gocas n that one oat of betsretm 
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1,000 and 5,000 sepoys m the Fourteenth Army developed severe anaemia 
The condition was practically never seen in Bntish troops Thus Leishman 
(1944), analysing the cases of 11,645 patients admitted m a single year to a 
British base general hospital, of whom 2,819 had malaria, stated that chrome 
anaemia was rarely seen even in patients who had had as many as 15 attacks 
of malaria m as many months 


Table I 



Percentage 
of cases 

Infantry regiments 

18 

Ancillary troops (R.! ASC, lAMC, IE, etc ) 


Pioneers and followers 

■■ 

Total sen tec Less than 1 jear 

f) 

1 to 2 5 ears 

30 

2 3 „ 

33 

3 „ 4 

13 

Over 4 

13 

Service with the Fourteenth Attn} Less than i year 

14 

} to 1 year 

30 

1 „ 2 years 

34 

Over 2 

16 

Hindus 


Muslims 


Chnstians 

1 

Home Provmce Punjab 

38 

United Provinces 

10 

Madras 

0 

Bombay, N W F P and Nepal 

6 each 

Bihar 

3 

Gwalior and Rajputana 

2 

Kashmir, Onssa, Bengal, Baroda 

1 

1 


ASSOCIATED DISEASES 

The great majority of cases of anaemia occurnng m the Indian Army 
could be indirectly associated with an madequate military hygiene This was 
shown by the history of events following the raismg of the general levei of 
hygiene With improvement in rations and well-developed air supplies, good 
anti-mosquito measures and discipline, suppressive mepaenne, supplementar)^ 
feedmg of recruits, higher standards of clearness m umts’ Imes and the intro- 
duction of DDT, cases of anaemia m hospitals became fewer and fewer Finally, 
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m 1948 imoogn the trmy of occupation ta South Ea« Am. inaaau cea«cd 
to be in nnportant mcdjcil problem. Further there ww a definite leawoa] 
incidcnct, e*«* being mijch more nomertwi daring and jiat after the momooo, 
a ume «bcn the appEcanon of bjrg»eoe metboda w alwaya cEfflmh. Attanpti 
to enter Into dctaE* and aTKn the Impoctance of lodmdual bypenic fjdon a 
much more difficult. Table 11 prea a hit of aaaodated doeaae* found Id the 
127 caaea. 

Afafari*.— A j the taUe ihowa, the majority of the men proeoted cndenct 
of a recent malami infection. Afineat all had aerved in Ugfaly maknoui area*. 
They had been aupf bed « iih moaquito ncta and auhable cktl^g long trouten 
and afeerca being nom at night, but onfy a few men at the end of the acna 
had been on aupprcaanr rnepaenne. IMdlat it b certain that moB of the men 
had been iofectiKl, rt was by no mcaoa clear that malarb was the came of the 
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nwun AMoa m wm wmt aiuivu (in cua). 



Snbvr af a 

Malaria yuuuiwd djafoosat. (3 cSrdcsl dUanow. 33 

M 

ilalnutrraon 

«< 

ABcyiowacaauit (cslaftna 1 T rmacaAetnt mffcnom) 

16 

Cbraeie dyseotcry 

t 

Oibtr eoedmeoa (t«b«mli7wa. 3 1 b^unma. kala-sasr l| 

6 


anaenna or bow rt operated. The majority bad bad tundard tnti>nulaml 
therapy In forward boapdals. It tt certain that dirret deatroctlon of the red 
blood corpoadea by the parantea was only an ocotakmal factor In only a 
very nnall nvmber of caaet could paraartea be found in large mnsbera. It vaa 
more to find a few after many faiturea. Some could be attributed to latent 
malana. The following u an n ample. 

hafts K diTW to ibe R.IA.3.C wm oafuiird from ha omt on ih Octol»t 
1M4 ccreptamDS of weaknew and fiddoesa of I mimh duntioo. On tiauiiauoa 
hawaaaftbnie ba ruitniion was we cpT d e d a» tau aiw ha rpteen mas jolpaMc Thrt« 
cxamhwliora f tha Mood by duck film failed to detect mahral paxaiitn Tfaa Itb w*i 
S 7 g i rTwr' vf « per lOO hiL 11 icccu e d dfrtary and #77npts»BBrie tjestment onlr and w*t 
•ml bod to baao hoopfta] After bmg afrbnlo be o««r mmh. ha cbvalopod term 
rirxi and was aaittlr DL Paratrtet {PUtmtAam cwoa) w fwind » ibe bV>:«i. and tho 
lib Wrri )Md faDen to S-d jirwumet. Jl resda an oercoifiil i r to rt ij foOowaaa aod- 
malaml riK t ap y and tranaftUDon 

Such patient! m whom all orert aigna of maJma. except anaemia, acre 
absent for long periods, pronded ample joitificatioQ for a medical directnre 
that an cases of anaemia coming froco roaltnoos areas bould hart antl-malarul 
treatment, whetber pamutes were found m the blood or nta. 
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•HMrmt. Id only ooc ca*e nere more than i doren irormi found tn the b»d 
■1 poctmortem. The low Incidence of hoot wor m infoujwn id there «^»f\ 
ind Id the Fourteenth Army m generii eta be tttribmed to effictetit wocimaj 
ID bare depotj and the prolonged wearing of boota. It nouU also a ag yst 
that the period of 3 yeari, usually grren u the life ipaa of the worms 
too long 

CVoMc Amoe^ D yst idit j Thw was prtreot in nine of the cares. Except 
in ns indirect effect cm nutrition, (t ww probably not responsible for the 
anaemia. The widespread use of ^pha drugs greatlj redoced the fanportaiwe 
of badllary dyientcry and tha direare was oot considered to be a cootributory 
factor in any otre. 


CuNiou. Ptenrar 

The dinical signs srerc not striking pTOgresstve weakness was often the 
only complaint. TTioae in whom there was an ssaocoted nutntKnal failare 
prtusned the picture described In a ptmoos paper (PaMsocu, I&47). Bm 
roauy of there meo maintaiacd • tatbfaciory ntitntioo ihmigfacKn a long maeat. 
It was surpnarog bow well adjusted tbe patterns beoLtne to the low hremogWiifl 
Irrel It was csually fanpoasible to keep those with 11b between 3 and 4 g mau a ea 
in bed. let oo care of sadden heart failure occin red. One man only had 
iTpestedtttaeksofcQgutalpaia,lymgiobed,whcnhislIb Icrtl was **•5 gr a aBBOL 
He w erg be made aa otberarere unerentful and complete re co reiy lUenK 
murmurs arere uauallj beard. In fatal cases, tbe end was usually fiadaal snih 
progressire weakness and terminal heart failure with oedema. Sobcutaneous 
baemorrhagea and seecre uncontrotlablc oral bataiorrhagca srere comnon 
terminal erenta. 

Ferg was almost urnreml It was charaetmsticaQy quite irregolir 
Ocxatiocally tntUuied temperature charts reaembluig those m enienc ferer 
were seen, biomeroia blood cohurea wrge sterile and there can be do doobr 
that the ferer occurs in tbe abseoce of infection. 

Test meals gare qurte Irregular rcsulta. 1 lypochJorbydna was not a feature 
of the caaca. In do single case was ibere any erideoce of ipmij cord laloos. 
Subacute cocnbiocd d cgc o e r stKm of the cord is undocbtcdlf eUrcmeJf rare 
m Indians. 

Wwasatoftsy — FuQ blood counts indudiog hiematocrit metsuremeats, 
were made on 83 esses. In Calcutta these were esmed cut st the School of 
TroptcaJ McdiODe through the courtesy of Df C. R. Das Gutta. Standirdlicd 
methods and apparatus were used (hArmi and Da Gutta, In lAiciaow 

only the ordinary military bospitd apparatus was arjobble and this did bc< 
lodude an electric centrifuge. Howerg k was found that a high-geared b^ 
cen trifuge and an impnmsed machine made from a table fan, packed the red 
cells m anaemic blo^ effiocntly Although profenged and fast centrifuging 
IS easeniisl for packing norma] blood, worker in tbe tropica without a njojert 
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the bone mmow >* 11 ! regain lU nonnal function in law iJict due ret, prcniJed 
that mfcctHTca are erwlicued and the patient can be kept iTtre. Mmy caie< 
hare been »een In ithkb a alow rcanmpdon of norma] baematopcrfctic actUne 
occitrrtd after nceka of faQure to produce normal blood. Other* hart dtmW 
detenomed and developed coroplete apUsta, The most caaerdal part of treat 
ment u to atrure that tbero b enough circulating haetnoglolMn to keep the 
vital functioftt of the tkaue* going Onlr ailequxtc Wood tramfimon can 
achieve thn. 

TWATMEfT 

The genera] and dietetic treatment of acrer t anacima and nulmitntioo 
are ery cmular A full d eae np uon wa* gtren in t pretioua pap er on 
dttcava {PjiWMOtz, 1W7) and need n« be repeated. The foUowing account a 
confined to a deKriptioo of apeafic hacmat^ogical treatment, but ft may be 
«trei«ed that tbeae can be of little nloe In the ahacace of an adequate dbt and 
¥.nh uncontroUed lofectiota. 

BIooJ TymfuaoK — Ezpcncncc ba» »hcnm that all a»e» nnh haemoglobio 
Ictei of 40 grantmet or less require tnuufuuon. Bekm this ]eni there are 
no contra todteation* to trarufinron provided adequate faeOiUea are BvaHahle. 
Konet'cr amerdy ill or ao caaner «h>t let cod ar y coapbctttooa laitt, trana* 
fusion la indicated. Fever m partkukr i» an indicatioB and the {rregubr 
temperature to often aaaoctated mth aeMve anaerma when the lib. lerd h 
between 2 and S gramme*. oAen ctwt prompUy after Lnutffuaion. There 
u a natural feir t^ tueb dangerously UJ patients may airtfer from a severe 
febnle reaction, which will prove fatal SikH a rak cams and deaths hare 
b e en seen folkiwtng quickly upon tranafusion. However the nsk of not tram- 
funng n greater and pronded adequate facilitiej exat blood should be given 
in eicry cave, \lilh the greatly un p roved methods of iransfuikm, mis here 
become small The essental f^w m a blood tramfusiQn is the repUcement of 
arculaling haemoglobin. No aattsfactoiy evidence has been fonhcotnbs that 
whole blood has any direct atimulating effect on bone marrow If this point a 
rcajiaed, certain fa^ about dotage follow Five hundred ml of whole blood 
should contain above 70 gnunmea IlK If Uus a preo to peraon with a blood 
olume of 6 L the lib. krel vritl be raaed I 16 gramm per 100 ml Such 
a me can only result in a amaO cjiiucal DTiproTtment. Foe •evert •naetnos 
the doaage ci blood must be two to four tunes thi amount, ij 1 000 to 
2,000 ml per rrsnsfution. and this dose may need to be epested after a few 
dayv Re^ti with smaner dosea have been dmppcinijng and uneconomical 
In pvmg Urge Hood transfimon* to •evtrely ill patients, the tlow drip meiboJ 
deidoped by Mutaiorr and JvrxwtCK (1905) must be used, b ery bottle of 
blood, 500 ml should take from 4 t 6 hours In Urge iramfimont. if a coo- 
umiou* watch a taken to aee that the crcoiitioo is noi orcrloaded, there u 
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little risk Febrile reactions and even rigors are no indication for stopping, 
provided the circulation is well maintained With suitable sedatives and 
attention to nursing details, many patients can sleep through the greater part 
of a 24-hour transfusion It is generally advisable to tie a cannula into a vein 
The patient can then move about in bed and sphnts are rarely necessary 

Reactions to transfusions have become both less frequent and less senous Early in 
1943, nearly every patient suffered some febnie reaction and severe reactions were frequent 
At the end of 1945 reactions were reduced to about 20 per cent and were seldom severe 
This improvement was gradual and corresponded with the development of the Army 
Transfusion Services The medical patient is particularly susceptible to pyrogens (much 
more so than the surgical) and the gradual improvement in the quality of rubber tubmg, 
citrate, glassware and m improved methods of cleaning and assembling apparatus by 
reducing the pjrogens was probably responsible for the reduced number of reactions 

In all, these patients received 545 bottles of blood The 48 fatal cases 
had 240 pints, an average of 5 3 pints per man, and the 79 who recovered had 
305 pints, an average of 3 8 pints per man It is probable that more lives 
could have been saved had more blood been available But anyone familiar 
with the difficulties of conducting blood banks in India will realize that great 
credit IS due to those responsible for supplying such quantities as were 
obtained The difficulty was increased by the fact that the greatest demand 
for blood from the anaemia wards occurred m September and October, 1944, 
when we had 21 deaths At this time heavy fighting was taking place on the 
Burma border and surgeons at the front were naturally given a pnonty of 
supply, blood collected in base areas being sent forward by air 

Many of the anaemic patients required repeated transfusion One man 
had as many as 35 pints spread over a period of 4 months At first he seemed 
quite unable to manufacture any blood for himself, but slowly his bone marrow 
recovered and finally he appeared able to maintain a normal level without 
transfusion 

Liter Therapy — A course of liver therapy was given to 56 patients all with 
evidence of macrocytosis The dose given was 4 ml daily for 6 days subcu- 
taneously The majority of patients received an Indian preparation known as 
3 C r w hich had been tested against cases of permcious anaemia in England 
and shown to be potent (Cameron, 1944) A few' patients received such well- 
recognized preparations as exatrope, pemaemon and neohepatex. Of this 
senes, 38 cases (68 per cent ) showed no sign of improvement, either clinical 
or hacmatological, within 10 days of the completion of the course Of the 
remaining 18 in whom improvement was observed, 10 were receiving con- 
comitant treatment such as transfusions or anti-malanal therapy In only 
eight (14 per cent ) was there any improvement under liver alone even in these 
the possibilitj of spontaneous recovery cannot be ruled out In no case were 
improvements comparable to those observed in liver therapy of permcious 
anaemn Reticulocyte counts of 10 to 15 per cent were the maximum observed 
There can be no doubt that the liver preparations available had no specific 
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effect c*Jhc»nfTemacfoc)ttt»tuttjm**«nm the Fourtwmh Armj eomparabk 

to Irrer cm permciom «i*ema a»ct ui Eorope*m, Sometimet defiiutCM 
epeofic effect* prebaU; ocmrreil 

1 t*ii Tkmpy —The gror m*jonty of the pttjcittJ h»d yrxa pepimiom, 
Mirrarte, Tegajoite tod t ctaiceiwiated dry yea*t pffl wtrt tuedu lo not ooe 
nuRk c**c 'irw the wrrtee *«l*6eff th« they ■were of my value. Thi* b 
poMibiy •ccounted foe by the rtceptkjoaljy good dkUty of both bwprtab. 
At an tone* unltmUcd fmh milk, cur^ fewh Ttgeuhk*, frtah md 
tliu>ed fmitt, chlckeD and muttoo nere available. In the wmer’a espervnet 
yea« preparatlona are of so prscfkml TiJoe for aapplememing a tirtt-di«R 
oatura] iq the trertmeot of eitlirr anaetnb or malmirntkm. Stuold, 
howerer a hoapital be iduUe to supply tdeqxole amouiUa of protcettre foods 
30 the diet, then there can be no qaeatkaj that yea« a a rooat vaJuaWe putol 
aabatmrte. 


Ducusarox 

Most atandard tertbooka of metGdae and haematofogy tropicd 

nmcrocjXK anaemia m ooe page. It u deacribed la a dbeaae caused by the 
Uek of an e«*etmal dtetary factor probably CaAle • mriewe factor asd 
by liver or maXTune Tha ample atory a baaed oe Wllls' (|ci?1 aod 1933} 
ea peraeoct of prefnaocy anaemia* to Betahay 7^ caao of macrocytic aoacBua 
described m tha paper do crat fall wnfais concise detcrifmon. They differ 
in that moat of tte patsents proved reaistaAt to dietary therapy and that many 
iboned no dimcal eT»deTice rf malnutrittoa. A vtder eoocepUon of the coodi- 
lion, tnTolnng conaidentiom m addition to that of a saaplt de fi tkney disease, 
a neccaaary 

The probtero of the aetiology of theae anaemu* » of great interest There 
can be no doubt that ht the mapmty of case* the disrate waa lamtcdatelj 
attributable to recent condKiont of acmee and was oaualiy prcapttaled erther 
by ■ rece nt ttta:k of tnalaru or by a period of aubustcocc on inadequate food. 
TTic djatppearance of s o ere anaemta foOowing the great tm p rorc m qrta in 
Army hyjicoe la atroog evidence to support ibia vicvr Hot these preo- 
prtatiflg factors were not the whole atoty la ahowa by the freedoen of BntWi 
troop* from ihe diacife Thia freedom naturiDy kd to a aearch for any 
dtftiDCtioQ between the condrtioo# of aen ic g of the Britnh and the Indun^ 
Both were exposed to the mne infective haiarda. The standard of hygiene aMh 
malxnal diacqiiine and unit ckaalineia woa certainly no Higher n Bntnh than in 
Indunurerts. Anthcasek i c c e t Tc d shnJaTt reJtJntP t at the sam fwward bospHal*. 

Atthewont Indian troops aubaitted on a diet of atta, net tod dhal, and Britah 

troop* on biscurt* and buUy beef n both <aiea tea whh milk and ai^r beinf; 
wuaDy avaiUbk Many persona, iKluding the Coosu han t Phytician to the 
Force (Msaatorr IW4), conaukicd that the rnmnnuty of Bmah troop* to 

aaenuaraighi be attribijtahk to the higher amount* of animal proleio coofoxned. 
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(4) Many of the paltcntt diflefed from cmiea of tropicil macrocytic auemla 
aa usually deacdbcd m that they «ere refractory tod did not rtspcir>d to either 
ycatt or parcnul IiTer therapy Repeated Mood tranifiawns kctc found t he 
the ino« important tberapeutH: ajent. 
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STANDARDIZATION OF DABOIA AND COBRA 
ANTIVENINES * 

Bl 
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Snake venoms differ markedly m their chemical composition and physio- 
logical properties There are consequently a large number of specific 
antivenmes, and it is not legitimate to titrate different venoms against one 
antiserum The Health Organization of the League of Nations has not, 
therefore, attempted to set up an international standard for the titration of 
anti-snake venom sera It should, however, be possible to have a uniform 
test for the titration of any one type of antivenine 

Ipsen (1938) mentioned that for the titration of European viper antivenmes, 
four laboratories used three different species of experimental animals , the 
route of injection and the basis of estimation of potency also varied Working 
on European viper antivenmes, he indicated that the strength of the sera 
appeared to vary in different animals injected by the same route and in the same 
animal injected by different routes, but no particulars were given In the 
absence of comparative tests in different animals it is, therefore, not advisable 
to select one particular species of animal at random for standardization purposes 

No detailed observations have been published regarding the titration of 
daboia and cobra antivenmes in different ammals by different routes and m the 
same animal by different routes This work was, therefore, undertaken to 
determine (1) whether results similar to those of Ipsen (1938) would be 
obtained if the Kasauli antivenine (bi- valent anti-cobra and anti-daboia) uas 
titrated in different animals and by different routes , and (2) to dense a suitable' 
method for the standardization of a particular type of antivenine against the 
corresponding venom 

•The unusual spelling “\enine” — which has the authority of the Oxford English 
Dictionarv — has been retained — Ed 
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jtlMJvUrJiemlmm •f i ^iiU da/wf^ 

TV rspcTiroenUl uwV drtkOcfl Wmt «•« amrU out for wrr 4 mruone n*rt*ail*r 
Mnpb of rrnrvn ciouU IM V u*rd ttmMCVoA I tfa* tohkl ftn}«, u*ne of 
cubota nmtvhKb had brm tnrd for ffaa nMtJe» dtntim of inifrcBJM for Mnbrr of 
r*rtw*rtBr>Jo><fd. It»**ktptfc» ■r<K hfa <fao«lfcwCTpqttalumhrdforidete 
in iV d*A t room ^pmu« It wu fmUy atie up for «»* ctpcr hK Pt b tV 
cmcrmratjtB rrquireij br dhaotrmft (n oormiJ wQae tiihitioo wb kt« tn tbt 
rrfncc^ unta •rtuJJr «i»rd. TV ••Bpfc of a»eemi»ted -ttWfae krp* fe iSr 
afnrrrwti*- «b crt»rT*U} u»nj for rath oct of cj p trt u m fi to fh cotaparabk rrmlti 
Starui*rt jtLw»wftrr wu u»d ibrm«botn for m«Jdnj d/TtrOrw. TV ftBni «d 
■nt qtBT mere faihctcd mhrr w<tT^ 

0«in(r to thr obomct of pmiou* data oq Ibo nbjrtl, ■ bKi^ omibcf of BiiouJa hai 
to be for pnlmmrj npiontorj rsnr*V of tV Msmia of oMin nnitrilaed b* 
1 X f rortccirmted intHeTtkM TV fiml ftyiTTo i-rrr T r j ffil «* hy i>^ ^ 

oe>* « two targe tR»n»U <tnnnLr> nbbh»> snd two cr onto wnoUer Biimata (mfcr ^i*n**- 
pfir» ric.) for each fe«. 
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TaMx 1 

n-mMJi Ttos 0 * asw «rr cx. c« rrJMTVTx n -rnvrsTS* rs 

ornrarvr v\t» ormtoN watt 


■■1 



Tbo> 

Lethal 

Srt 

Two* af 

4r*nul- 

VVeiabe 

Rotae of 

errwm^ 

doxc «f 

wnoum 

death tNr 


ItraaiiM 


itewtialrted, 

fTKtol 

omnlitod. 

atjwTeB 





BM 

fti 








7 

Mom 

t-*. M 

inm . 

ft 1> 

DM 

A 

mip. >4 hr 

C>amc>Tv> 

V«V4»« 


AO 

0«t 

A 

Ifraa 74ta 


•B *>< 


< « 

»•) 




•oO-Tto 

''idtoiuarai 

1 14 

4 0 

1 

lfw-4thr 

fUbbi 

1 4U0 

InTrr^ rfwn/N 

a-# 

a a 


3 m -4 hr 


•"W 


a-o 

* 

s- 


Miwli-i 

1 wac-l va 


)«-i1 

a 

ivu 

4hr lltr 


_ ntv- 4«i 

bobeutancom 

t-»t 

ift 

iw 1 

I31w MW 


•WUJO 

IntTBerwu. 

f-h 

0 1 

4 

1 M. 1 hr 

•Ceanrept* 

•m- •c 

1 rUnprrXtMal 

9-1 

0 4 

1 4 

4|W Ttr 

•At hjrr 

iwv r> 


a 

• 

2 

• V 1 br 


fbffrrrm b >t ct«r» of etxan ehl utn i loo i airil 


il) TV ei«B B Mkl be nrutralired (coharm 4 and S in Table fi, wVo aS 
f be cnnalt *ir\p.ed the B;eet»t*» of maed eaota *ad winetinr 

TV enji LrthoJ cU>«r rneam the »mifl eat Bnoont wlwcfa killed all tb* ■npad' 
Bjrcud . j , • 

) t) TV net aiDouBi neufialoeO i» amred at dedurong tb* ktsB o^ 
tnwn the tool amotmt neumlcred Tba fitWt* Itnt* more accurate aJea t4 tJ 
anaouni ixtiMiOT Bcurrabied by I of antrrmme alon* wftbwJt tbe it w a rm e or tb» 
drfeiv tnecijanjwii of thr an Bijil. I theaae of cfae mjiTI wrimal where tb* 

Vrt the Bira\ moTM rout B creuparatTTrly nry kdbS (ka* tbari OH tog V, the net aeeW 
neuuiltaed i' tiLen t be the «mr ae the total BBcetrtt oeufralired 





R K GOYAL 


383 


(4) The lethal dose could be ascertained wth a considerable degree of accuracy 
•whether the injections tvere given b> the mtravenous, subcutaneous or mtrapentoneal 
route except in the case of rabbits injected subcutaneously Here the results were ver>' 
irregular and have, therefore, been omitted 

(5) The time of death after injection of either the CLD or unneutraUzed venom>- 
antiveninc mixtures is mdicated to show the advantage of using the intravascular route 
for injection 

It will be seen from the table that — 

(1) Widely divergent amounts of the venom were neutralized in different 
species of animal by different routes and also in the same species of animal 
by different routes 

(2) The lethal dose was not in proportion to the weight of different 
animals 

It follows that, in the absence of a national or international standard, the 
name of the animal and the route of injection must be specified when the titre 
of any antivenine is recorded 


Neutralisation by antivemne of daboia venom m multiples of a CLD 

Banic and Ljubetic (1938) pointed out that the amount of serum required to 
neutralize 2 CLDS (certain lethal dose) is much larger than twice the amount of serum 
neutralizing 1 CLD This lack of proportion was explamed by assuming that a large part 
of 1 CLD IS neutralized by the natui^ defence mechanism of the body, so that only a 
small portion of the injected venom requires neutralization by the serum to protect the 
animal The actual quantity of serum required to neutralize a dose of only 1 CLD is 
arrived at by deducting the quantity neutralizing 1 CLD from the amount neutralizmg 
2 CLDs These authors were of opinion that the higher multiples of 1 CLD of venom 
were neutralized by proportionate amounts of the antiserum Ipsbn (1938) first deter- 
mined the MLD of the European viper venom and the effect of 0 25 c c of serum on 

V ary uig amounts of higher multiples of 1 MLD The results were represented graphically , 
the abscissa giv ing the amount of venom and the ordinate the quantity of serum Mixtures 
containing four different amounts (0 05 c c to 0 2 c c ) of serum and a suitable amount of 

V enom chosen from the graph were injected mtravenously into mice A curve was again 
plotted and the neutralization of the venom by the antiserum at different levels was 
detemuned from the graph If 0 25 c c of the sertlm neutralized 0 145 mg venom and 
0 15 e c neutralized 0 093 mg of venom, then the potency of the serum was as follows 


Titrc 


0 145 — 0 093 
0 25 — 0 15 


0 052 
0 1 


= 0 52 


If, 1 c c neutralizes 0 52 mg of v'enom 


Ipsfn (1938) suggested that the assay of antivenine be performed at different 
levels and the relationship calculated between the dose of serum and the dose 
of venom which is completely neutralized This formula can be applied only 
if there is a definite relationship between the amount of venom and the serum 
required to neutralize it irrespective of the level of test chosen 

This method, originally devused by Bamc and Ljubetic (1938) and 
modified by Ipsen (1938), was employed in the titration of daboia antivemne 
The results are presented in Table II 

I he calculated amount of serum neutralizing 1 CLD in pigeons by the 
intravenous route was 0 00105 cc (0 0015 c c protecting against 2 CLDs 
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a fixed amount of antivenme against varying doses of the t enom Most of the 
mixtures u ere injected after incubation at 37° C for 30 minutes, in a fei\ experi- 
ments the mixtures vere injected shortly after mixing The results of injection 
of unincubated mixtures uere not more irregular than in the case of incubated 
mixtures, a slightly bigger amount of venom uas, honever, neutralized by the 
antnenme after incubation In vieu of the irregulanty of the response of 
mice, the results of a number of experiments have been summed upm Table 111 


Table III 

XEUTOALlZATION D\ DIFFERE1<T AMOUKTS OF ANTU'ENINE OF VARA INC MULTIPLES OF A CLD 
OF DADOIA \ENOM IN AHCE INJECTED INTRAVENOUSLT 


Serum, 

c«c 

Venom, 

mg 

MortaliU 

Amount of 

tenom 

neutralized 
by 1 0 c c. 
of serum 

mg 

Scrum, 

c,c 

Venom 

mg 

Mortality 

Amount of 

tenom 

neutralized 
b} 1 0 C.C 
of serum, 
mg 

0 26 

0 

225 

2/4 


■ 

25 

0 

2 

2/2 



0 26 

0 

20 

0/4 

0 8 



0 

18 

1/2 



0 25 

0 

18 

1/1 




0 




EH 

0 2 

0 

o 

0/4 

I 0 

m 

2 

0 

18 

1/1 



0 2 

0 

IS 

0/2 




0 

166 

0/1 

0 

8 

0 16 

0 

18 

0/1 



15 

0 

2 

o/i 



0 16 

0 

105 

1/2 

1 0 



0 

18 

1/2 



0 16 

0 

16 

0/1 




0 
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0/2 

1 

1 

0 1 

0 
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1 1 
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0/2 
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0 
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0 06 

0 

09 

1/4 

1 S 
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It CM be lamdudcd that rt {« not pemibk to detennlo* euaty the tuxe 
of daboia aittiTtnlj>c by ininj; jint • few n»dcly »paced d3ulioo» And a aiajlc 
rooutc per rnmurc It hai tUo been denwnjtrttcd that with the gradml 
UKTeaae m the amount of anttamim in the mitture. ptoportJoiBtcIy !m tod 
!ci of Tenotn i ocutnJued, 

rberc It thitf defimlc evKicace that the method of Banjc and Ljntnc 

Qr]nENtanataurtabIefOTtbetarBtMOof<iabouant}munebeciiiti;(I) raohiple 

CLDt of Tciwtn are not netttrakaed by pro pot tto cate muhiplta tf 
and tberefore the exact tare of the aotiimiDe caitnot be d^emuoed br thn 
method {2) a Terr Urjfe mmjber of onnnali wiwJd be reqatred for each 
tiuatioQ. 

Sttndar^tmitoK ^ CoAra Axtimtat 

Ai cn the caae of daboia iciund no detailed wxtfh baa be en earned out oo 
the neutral Ezatton of cobra Traom by ita a ntum ipc in dld^ercnt anhiuli by 
different rootet and m the tame animal by ddTcrtnt rootca. Expenmeata were, 
tberefore earned out by trtraung fcnerally the aaxne lanqile of anmealac 
a^nfi the tame batch erf cobra t-cnom. Standard gbiaamtre im oaed for 
cnakmK the dilutnni 'nte reoom'aattrenine cnixtum were Incubsted at 37 C 
for TO minutea before Byeeooft. 

^ Urjre number of antmab were uaed to amre at a prehrunary figtfft la 
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aotreeniae. The (tral ranging waa e arn ed oot by atio{> one at two Urfc 
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TIk rcculM a utm n aru ed tn Table I\ ahow that tbe net amount of reoora 
neutraltred b) 0-2S c.c of concefUnted antiTtitine injected by differtnt fwtta 
in different animal r ar ie* marhedh- Tltratton m tbe aame animal by different 
route* also grre* ranable rcaulta, Tbe^ difference* are, hower e r not *o 
matVed aa u> tbe case of dabota \enccn, 

NrtTS.ujXATicr\ rr AvriVENUft or Coaitt \d<ou in MirLTTrLu 
or A CLD 

TtTLo* (I'W) epofted coofinnatioo of the wert of Irin (1938) by 
titrating cobra rroom in mice br tbe inlraaiuacular iwite but be found ■ 
correiatiofi between tbe tnootB of Tenom and antiaerTnn up t 6 CLD* only 
When ba 10 CLD*. he had to ttte more ae nim than the eattmated tmotroL 
CtLMmr (IPte) had reported tadi of p roportkici between tbe ameamt of 
cobra lenmn and tbe ant tmuK required when injecting mice by the wb- 
tutaitcou* route. It a poaaibk that had Tatlo« (l^W) tned m ore tha n 10 
LLD* there might hare been an apprecuble dtsproportion between lb* 
amount* of enom and antrrenioe. 

T-trLOW * ci p enm enu hare been repeated with ceruin modiScatioiii H* 
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of antueninc in terms of the number of CLDs of the \enom neutralized by a 
stated amount of antivenine For this purpose it \\ould be advisable to select 
a particular batch of venom dried to constant weight and to determine its CLD 
in a suitable experimental animal injected b) a specified route Among the 
usual laboratory animals, rabbits are expensive and require fairlj large doses 
of ycnoms and antiyenines The suitability of pigeons bought from dealers 
and guineapigs and mice bred in the laboratory' was compared from the point 
of yiew of variability' in their resistance The results are presented in Fables 
VI 1 and VIII 

It was found that an exact titration of antiyenines m pigeons (not in-bred) 
could be carried out only at 30 per cent interyals, whereas an intracardial 
titration in guineapigs could be accurately earned out at 10 per cent intery'als 
I he titration could also be carried out in guineapigs by the intramuscular or 
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of antivenine in terms of the number of CLDs of the venom neutralized by a 
stated amount of antivenine For this purpose it would be advisable to select 
a particular batch of venom dried to constant weight and to determine its CLD 
in a suitable experimental animal injected by a specified route Among the 
usual laboratory animals, rabbits are expensive and require fairly large doses 
of venoms and antivenmes The suitability of pigeons bought from dealers 
and guineapigs and mice bred in the laboratory was compared from the point 
of view of variability in their resistance The results are presented in Tables 
VII and VIII 

It was found that an exact titration of antivenmes in pigeons (not in-bred) 
could be carried out only at 30 per cent intervals, whereas an mtracardial 
titration in guineapigs could be accurately carried out at 10 per cent mten'^als 
1 he titration could also be carried out in guineapigs by the intramuscular or 


Table VII 

TITRATION OF COBRA ANTU’EMNE IN GUINEAPIGS AND PIGEONS 
0 25 C C ANTIIENINE + \AR\ING AMOUNTS OF COBRA VFNOM 
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, 1 4 D 7-21 i hr 


muscular 

1 0 

3/3 D 13-10 hr 


1 , 

1 G 

1 1 4 D I1'-13 hr 



1 1 

3/3 D 12-16 hr 

200 120 

1 Intri- 

' 1 G 

0 4 

240-200 

Intra- 

0 S 

0/3 


1 t iii^tculnr 

i I s 

2 4 D 9-11 hr 


peritoneal 

0 9 

3/3 D 7-111 hr 



2 0 

j 4 4 D S'-ll hr 



1 0 

3/3 D 3-9 hr 


1 


\ 

290-120 

Intravenous 

0 G 

0/3 




\ 



0 GG 

4/4 D 1-2 hr 


! 

1 

1 



0 72 

4 '4 G7-G7 mm 
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intrapcntoooU roinc*, but it toot much loogcf to rod t^»c remit*, V\'bcn ibe 
titrr of cUiTtmflc^ ku determined by the Inlmcardul lad iatr»Ttnoiii routck 
of InjectKW in culIMptK^ the rctuh* »<re Ideotjcil the UtJtr route, bout 
cumbmotne in pilnotlHRS ww dnearded. Mice woe found to be tpat «iul 
»We from the poim of >iew of thor umform mistance but one can inject oolr 
relattTtdy »Ht*n doro intrtreixiutlj »nd to nmue greater accuracy in t tratton 
one ihould be able to inject at lean 2-0 ac of tnirturc* into tm animal 
mocoATr nucc are generally diffienh to breed in the piam* fat Inda e xc e p t n 
air-conditjored room*, »hUe gomeapigi breed readily both in the hill and the 
pUin*. 

T at* till 

TTm new Of rom HmaviN* is Mu ot noais nank. 
t or Tmiseca + urrrro woesr* of D,(n* isjicTm isra ttsockt 


tT ri(t>l. aruzurm. ^ Dow ml mom, nf 

rat 

Tmafiiwik 

^-1 I « • 

» 


1 w n 

ta 

jnOrt Bin. 


» 3 


•n ~ ' 0 1* 

Q 3 


Oil 

1 3 



3 3 

Uak. 1 kr 

It Ji an 

0 9 


as3 

> 9 

n Btku 

U 1 t 

0 9 


1 -x 

I 9 

lltu 


ft o thu* ckar that in India, at am rate giuncapiin arc moat mitahle fof 
the titr*iK>n cf antn-eoioea. It »a* found m the pmading expenmmu that 
guineaptgt weighing eitber fiom 230 to 39) grantmci or S^) to 320 gramme* 
could be imcd. A it n not tlwaj* povi We to obtam an mil of the mpnml 
weight ei|>enm«itiwerceoitdiictedio<leterniinewbethcT|fijineapifr» fdaferrat 
wcTchU could be uied TT>e reauha fv cobra tenon ar pmented in J able IX 
Thcr waaonJy 10 per cent ddference tn Wre due lo lanatmnrothe 
weight of the guincapigi from 200 1 47t) pramnie*. Itwouldbead r*ahlctot»e 
mtrul* in one particular range of weight, 290 t 320 prammet, for r\Kt 
titratKn, but lighter or heavier guioeapijc* could be med for the prehrainary 
detcrminition of potener of unknown aera f animal* of ftandard * igbt **t^ 
not arailablt n Urge numbers. ITicae retnaik* bold good for dabota Trnori 
I'O 


Mirwmmimm thf tOrt •d oaln fw«r i« kmMt *• 

Tbtre wVTT 17 bonn uodrr numuntxaifm Th«s uert bW mi .iitfiiJ duirw ^ 

courwcrfmKrtk*tt*ahmiitarr*n<robi*an4d»b«a ««=• ktitfurc* mcw 

T of I a dAn m •fihrwmrtamfcoew h *r%rur ■wooti «f «<* of Qw 
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test venoms and the nuxtures were mjected without mcubation intracardially into guinea- 
pigs weighing 290 to 320 grammes, 156 tests were earned out with both venoms Sera 
from 15 of these horses neutralized about 2 CLDs of cobra and daboia venoms If the 
amount of serum neutralizing 1 CLD of venom is considered to contain 1 umt, then 
these natural sera had about 8 units of antivemne per c c 

TABta DC 


TITRATION OF COBRA ANTIVENINE IN OIUNBAPIOS OF DIFFERENT tVEIGHTS 
0 26 C C OF ANTIVENINB + VARYING AMOUNTS OF VENOM INJECTED INTRAVENOUSEY 


Weight, grammes 

Dose of \ enom mg 

Mortality rate 

Time of death 

240-250 

0 35 

0/3 



0 40 

0/3 



0 46 

3/3 

5i-12 hr 

290-320 

0 35 

0/3 



0 40 

0/3 



0 45 

1/3 

9 hr 

380 

0 4 

0/3 



0 45 

0/3 



0 6 

2/2 

H-14hr 

460-470 

0 46 

0/3 



0 50 

3/3 

10-11 hr 


Forty concentrates prepared from these sera were foimd to contam at 
least 32 umts (1 c c of a 1 16 dilution of the concentrate neutralized at least 
2 CLD of venom) Natural sera from the remaining two horses contained about 
four units of antivemne per c c 

Potency of Antivemne Prepared by Another Reputable Manufacturer 

Samples of quadrivalent antivemne prepared by another well-known 
Institute were exammed with regard to their anti-cobra and anti-daboia 
potencies One c.c of a 1 16 dilution of the concentrate neutralized slightly 
less than 2 CLDs of venom 

A deterioration of at least 10 per cent per annum has to be allowed for 
dunng storage of antivemnes It is, therefore, legitimate to expect a mimmum 
standard of 16 units per c c in the case of anti-cobra and anti-daboia sera, 
1 e , 1 c c of a 1 16 dilution of the concentrate must neutralize at least 1 CLD 
of venom 


Advisability of Detennimng the CLD of a Test Venom 

It IS the practice in a number of laboratories to indicate the potency of an 
antiserum m terms of mg of venom neutralized, but different batches of cobra 
and daboia venoms differ appreciably m potency A large number of experi- 
ments vvere earned out on the subject and it was found, for example, that one 
batch of cobra venom had a CLD of 0 07 mg , whilst m another the CLD was 
0 18 mg Similarly, one batch of daboia venom was thnee as lethal as another 












•TAXDAAPlZAnOM Ctf tUBOU AJCD CDKA A3rTTVUfTXlS 


It a that clciriy faudniiblc to tndtole the potency of to antuenun m term 
of mg of venom neotrilrKd. 

*f tftmt + arfttf O . 

In prtInBiBaTT *nk* of erpertawti Tiwca + ■Bthenin* mkrore* wrtt VMcud 
Kttfactnliillr into r m P e«p <C* ( ) kpmedkMr aftn tnixtitf and ()) tftn an Waihato af 
SOmkmttt lSI*C. U •wv* frond thaL to kwmL ntupalintkin cf the mw hri p f rlf.i 

bj boot 10 per cent, after ioeobetioo, MS da (mha of inicttM of t}H*e mlxtam «m 

tefnb The a^cubatten of Ttnorti + ■ntheninc mkairtt, ctwtq u eptiy h twt cww 
■iered mcaaTT 

ifedmj tUJtiatStgbo* firai— aWiV 

(1) Tbc tr«T reran ilwuU be dned to comtam *«]| 2 bt and kept ki tiv coU m « 
eracuated deaicator mer aurtibk drTVat-afmt phoaftbonia pratocUa. 

(3) Tbe teat rencQ tSoeld be unified mnietlBtalf before me and djav>t\cJ m 
tbt rtq uUjte rolmne of normal aalme aafaftwa. 

(3) At tbera b no definite pr op o i u on bet w ean tbe acramt of aemm wl die* 
of eoom oeirtnUted st d lg ctent iereU of teat, the aDmentne mlrr teat, befat inoilly 
concentrate, tbouU bt dihttcd 1 18 aral «i tbe proportion of cx, of ibbned 

antrrmiae and t to 2 CLOa f the teat reootn. 

(t) A nilxtiue for four abookl bo prepared md mode up to 8 cx. tmh 

oont^ aaliiie aofudon, 3 ce. to bo io^cted kUTOardaOp Into eoeb of tfarco iMkarepifi 
tr tit/ha tg 290 ts 320 t r mmaea baf« a food. 

(S) lacobatam of ronn + aodrenino mtxtmra ta not ran Ma r/ 

(S) Tbe m aj ornanv peried of obaernnoa of tba la^tstrd aakeoh abouki be 21 bon, 
IS 7 (f ui r aap r tf wi r f i gt^ up to tbii panod beki( l eew dod aa ab doob tArr 71 hew 
ia regf stcoeonoo. 

A feaanwtda atndard >iay*afnj for adoption la that I cx. of 1 1 18 ddotM 
of caaoestmed tadreaiM ahooU ne u ttatoa at leMt 1 CLD of the renecn. 


SUIOUIT 

W iddy dnrergent cmtwtita of teat venoms arc omirilited by the aime 
arootints of tbetr co r rca p otKtlng dtircraoe* «ben the rofarturea ire injected 
into different ammils by differe nt routes or m the sune tnimil by dHfercnl 
rooto. 

There 11 do defimte proponioo betmeen tbe quantity of intircidae and the 
■mount of vefwm Deiitrtlired at defferent levda of teat. 

Different batches of cobra and dabota venoms diff^rr apprediblf m pofeoey 
It ta therefore nadnsable to indrcite tbe trtre of on snUrcotno in terms of roj 
of vcTwrn nentnlned. It should be stated In tarns rf the number of CLIH 
neotnJired. 

A amuWe njcfhod of titration of cobra and dahoia gntivetunca ha* beat 
described. 
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Pnor to fTtoTnnHtrao routine control had nude A. /eaijwr uworamon. 
It Kts occi^fiaDy foufid in the CfUroct tmti( the U*t jpedmetr* « ere obtained 
m June IWS No A gamlntt have been found between \\td» Ilalfj and Ftr« 
race larrae were taken it \\adi Hilf* on 19lh December Ifrll 

Thu paper eontauM an account of the work of cxtenninukn, onkif 
to the Impornnce of the area, general Information h Induded on A x«nifie 
and otber ntosqtutoea m the Wadi Haifa area and datneta to the louth. 

The informatioQ waa obtained during seren] viirta by the nntef and frwn 
routine repocu and tpeeamesu recetred for idenuEcation. 

An ahttract in tbe jfommal 0/ TrofteoJ Medunt (60 3S) itatea ibn In I&f2 
A tpread from Central Afrmi into Egypt, and WotnirtcrTON (1946) 

refen to auggestitna tbat the northward apread of A. /dsf««r may hare been 
aaao cu ted with air tranapon from Weat aod Central Ainca. In ibc preaent 
wntcr’a opinion, there u 00 endcnce that A gamiw apread from Central 
Africa and crerj probabUhy that n apread from the Aawan Reacnw area. The 
oartbem hmh of A gambw before t&l2 b not known, but it b of iotcrest to 
note that itwu found at Mertnve, 18 29' N Injanuary 1933, and waa recorded 
near Mcrowe or erca funber north aa long ago aa the winter of 1900 to 1907 
(Utwn, 1915). Rc jaon a green by l,Ewu (lfM4) auggeat tbat A gtmittt hai 
occurred In M tdl Haifa area for many jrecn, and h aeemi probable tlm tbb 
Bthiepbn mou^utto haa occurred tn, or Tinted tbe Aavan Reaerroir area, 
w h ich hei mainly in tbe troptca, for a long period. \1o«tkpu7txc< (1^^ 
refer* to the pocubtUty of tbe prenoua occurrence of A /otbw m Egypt In 
the Anctol Report of tbe Sudan Mednsal Scrrlce fer 1936 a tTficoIt pr obl em 
of milana control at Faraa waa reported to be due to aeepage from tbe Amna 
Keaerrotr A ftmittt may be luapected to hare occurred, although A. wniij 
erior w** probably pr ea ent 'The report for 1929 menliom malaria it Mtdj 
Haifa. A aerere cnobreak of malarb In the reaerroir area nerth of Faraa la 
1919 (Reporta, etc. 1920, page 65 IfCl page BS) can probably be 
reg ar ded aa an mdteatloa of the pre ae oce of A. femit9f at that time aince other 
i,Tcton arc uoHkely to bare been mpertant tn the narrow mcrain area. 


MrrrKW U»co poa CTmtvntAiios 

It wt* known timt A /waWat etro if imenntiolJed, h«»» rrn aearta to tba wliitw 
but could bered at ttd* diM fa tbe Second Cttaraot TT>* metboa adopted wa» aaoplr 
to treat all ptobaWa breadrag pljcea bataten Saras aod tbo north end of the Ca mfl 
with parw g re m durt ooea week fium Nor cu ib tf to itioh regirdleaa of wbetb CT Ui^ 
mere fourfa or not, aorrml weirk bemg eootawied north of tba Cataraert. Tbr JjB^ridoc 
wai ui ' tuai r d br tha rery rfaipie Bid pracoca] reetbod deaenbed by Sorta and WiLaoT 
(IMj) beins ndacd whh local dual in pad I the breadaw Thbworkw* otw 

by 17 “mcweiufw men under rupemi loo f one tanltary oreitetr and the pxn-ttor 
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® °"ine the position 'of mentioned m the text 


J9S rxTutm’tAn<« o» om ltm c uum. 

It b ImpoifiWc for A g*mi)i*e to «aer E^cypt from Wadi JUUa onlM* 
\\*di Halfi U rennrtded. 

Tbc Widi Haifa area a free of nuOina b«aim no anopheline* exm apan 
from a few indmdoa! of A ■ n ilfKobr ntucb occajioTally appear at the r«mnc 
Faraa b«in. 32 km. from Wad Haifa, where thU apcoea probably eprodi f om 
the iwrth- 

By a fortunate coincidence the rear cboaeti for cocrounatloo prored to 
be that of tire great 'iBe flood, ao that the werk preronted an cptderatc of mtlanj 
from adding to the diScuhrei of the largely bomekaapopulatjon. An epkianfc 
occtured fortber aooth In a companbte art* apstmn froea Merowe, where 
an imgited area tt arraated near a tenet of npidi. If had mohipbed 

In the Wadj Haifa flooda it might bare tpread to Egypt. 

ExterminitKjo haa rctuhed to the release of ataff and equipment for lue 
m other treat. 

Thf l\itU Rfttwn VfrrMcr tnd Sarmu 

Tbit 356 km kngih of nrer upitream of Sarta ta muidc the preaent area 
of cxtemmatKin but rnay be bneflj coraadcred aa it b poaaible aourre of 
To nf eatatlop urd beeauie the queatMn of ertendiog ea ter m o’ uiKB i aouthward 
should be coraidered. 

The are* haa been desoibed by many trrTtera, Doubly BuuauDT Htwr 
Lm'd tod Wruroou and Oaio, whoae aeria are IiSed by Hru. (IBOSX 
Fran Merotre to Kerma the NBe tt navigable and fiowv largely betw etn steep 
alhma] banka mthoift forming muDeroua reddoal pooh at low water Frtxn 
Kemta to Saru it pasaea through a tenet of raplda aeparitcd by cahn atretefarr 

0 a ralky of roc k y or sandy desert. Nurneroos pooh farm amoflg the hhods 

and mud banka m the ripida and otIxT ahshow arcti ax the water level falls 
between September and Jane. LowGruxo (1935) desenbea the oorthern 
aeman as foUorra, For 100 mOc* south of Haiia the ViJe flow* through 
a narrow valley known to the Arabs as the BMfn tl Htgv or Belly of Rocks. 
The ground oil either bank falla steeply and often predpetoesjy to the water s 
edge and is seann^ by rannes and broken by ou tc r ops of granite the currem 
of the nrcT ta ra\d and rti course la impeiW by bmumenhle reefs and rody 
ttleu ” The Metwe-Strta are* thus tend* to afford nonaerou* breeding plKca 
of A. in aa)« places, and few or oooe in other*. T1>e Tl km stretch 

of river petween AL^ha and Saras ta almost entirely inacccxaiWe by road Jfxl 
conama rirge^ n ar r o w rocky g«ge •wnboul pools F« great djsut«es 

the n-crtwjik* m tbe Kerma- Saras area can only be reached by desert trsckj 
which CTiW large area* of aoft sand and bouldcr-ttrewn desert 

A. [Mm* haa been found at Abn. Akasha (Jinaary 11M4), Arodin. Ardwm 

1 land, Ferla, Qubhi Sheikh Idna, Kabodi, Koycka. Meitnrr Mograka, 

Sabu. t¥a and Tangaai Island. \a ina> be expected near tbe northern Imirt 
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of Its range, in the countr}' described above which is Mrtually rainless and 
subject both to occasional winter frosts and to \erj' hot summers, A. gainbiae 
appears to exist permanently in a senes of isolated places and to extend its 
range in fa\ourablc months and years In February, 1947, the wTiter examined 
pools in many places between Kerma and Saras and found A gambtae only in 
a few widely separated places The anopheline was apparently spreading from 
its centres of dispersal 

Malaria has a sporadic incidence as might be expected from the conditions 
under which A gambtae lives and is said to break out from time to time in villages 
w here it has not been known for years The Annual Reports of the Sudan 
Medical Sera ice for the years 1925 to 1943 indicate that malaria is most prevalent 
from December to April when the river is low, that there are occasional bad 
a tars w'hcn the rner level falls irrcgularlj, and that malaria is alw-ays prevalent 
in the islands north of Dongola Between Abu Fatima and Saras outbreaks 
of malaria from time to time have necessitated the control of anophclmcs at 
■\bri, Akaslia, \tin. Dal, Dclgo, Ferka, Farcig, Semna and Suarda 

I’Rcsrvr AND FuTURr Work 

Ihc Snrat to I aras Area — I his area is regarded as a barrier to prevent 
d i^ambiac from spreading into Eg\'pt and as a possible indicator of any risk 
of sucli a spread It is a barrier since it is free of A gambtae and could be freed 
again if neccssan. It is an indicator because regular inspections should rev eal 
the presence of A gambtae, if it returned, long before it became numerous 
enough to reach Egj'pt 

No larvicidal measures arc carried out except at Faras, and occasionally 
igainst biting cuhcines elsewhere Between Saras and Gcmai the river flows 
for .K) km through a narrow gorge containing onl) a few pools at vvidclj^ 
separated point's 1 his gorge is likelj to act as a natural barrier to the northward 
spread of A gambtae ind is much longer than the 6 km larvacidal barrier which 
sufficed to prevent the spread of A gambtae in a thicklv populated area near 
Wadi Haifa (Lrwis, FH4) In the area between Saras and Faras anti-larval 
measures are not onlj unneccssara, now but thev might mask a return of 
I ttambiae which would otherwise be rapidlv detected bv the regular inspec- 
tion ol pools at Murshid and Mugiifint Island and further north Each part 
to tlie area is inspected several tunes i month and a monthlv report is sent 
ot the Director of the Sudm Medical Service 

Iriins from the south are spraved with pvrcthnim sprav before reaching 
Wadi Haifa, and arctrcited with DDl rc-idual sprav i rams arc also spraved at 
\bu Hamed from April to June, the period when breeding conditions are suitable 
tor 4 gaiihtnr at Wadi Haifa and when trains often go bevond Wadi Haifa to 
I iras because 'learners sail from thi' point if the nver level is too low at Wadi 
Halfi \ircraft art spraved at Wadi Haifa and at southern aerodromes where 
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/l./*wiM^ttuocl<rrcoTitr<J(Mmt«ryofIIciIth MonthljDutL 1944). ItmafUr 
noted that UmifULo (1939), in ■ 3.jcivi coUectun of bvcu hi tirtnft c 
Khartoum, found 16 anophehnn of nhtch two were A. and ten 

umdentifUblc. It ta conaidtred unocccnary to treat the few motor on which 
trarerae the two loog deaert trwrla from the couth. Moranent of boata through 
the ciuracu « negligible except when, each autumn, the dale fleet " (Rmxta, 
1929) uta out from Dongola for Abka. It la propoaed to uup cct the bofix at 
Sana. Lamddal equipment ci kept alnajra anilable. 

The Saru-Paras barrier ta ad^ tonal to that muDtafned by the Egyptum 
autbontiea between Faras and Aawao. If erer A, /aewKw ibotdd apread north 
of Fxrta, by natoral meani or m atexmen, h would enter the long bamcr area 
of the Atwtn Reaerroer The Egyptian and Sudan aiithonjka rtgularirecchaoge 
mformatkro on prere nti re mcacurea. 

It bt not known if the Aawan Dam will ctct be raiaed above ita pr e aent 
hergbt, but \\ OJrrKLVoro't (1946) poiiua out that a farther rue of 15 metre* 
would nitnELerge Wad (Itlfi and bring the Rcacrroir le\-el to tbo top of the 
Second Cataract. At preaem the upper half of the Cataract b unaffected and 
poola form dunog the atorage period. The lo c r ta aed ferd b the dlitriet 
generally might bring about coodrtkma amuble for tbe breeding of A. .padur 
such aa tboae deacriM br Faicd (1943) at Qena in Egypt 

CnetK (1915) ha* atudied aeepage probJona, a *ub^ vheb nght prose 
of importance in tbe future. 

Tit Mtrmet to Strtj Are*. A gwaaircr a cofttroUed by anihlarral oaearurei 
at acveral ptacea. Thu work rcducca tbe chance* of rcmfeamlon of the \V*d 
Haifa are* and furmahea hifonxiatrao on the northenj duinbution of the apecie*. 
It If hoped that tbe Akatha-Saraa area wQl. from ha nature, act aa a naioraJ 
barrier to tbe northward spread of A gawdvar o ddition to tbe natoral 
Saraa-Oenau bamer 

Frflowiog the work of cxtermnution north of Saro tbe qoeation natuniJy 
aruea si to whether the work ahould be extended Kwthwird. Sora and 
Wnjcw (1943) hare, in fact afloded to the fcaaibOity of ctterminatlon In the 
Khartoum are*. A panbtsr could probably be extcrtai n ated catily i n tbe 
Merowc Sam are* by attacking iia winter foa and taarmg fortber southward 

year It ta doubtful, however if there u enough malaru to joati/y tbe 
bcaiy apendrture on a large number of apecuJly equipped motor rehida and 
other mnaport whtch would be neertaarv 

Moaotnuea I't GcftMM. 

S(Mth </5ar*».— Betwcea '\Icrowe and Sara* tbe only moaquitoe* recorded 
are A. gamiut CubrrU h^pwoUs* Macq. Aldn amfanw Patton, Csta 
ognper Grp C aaxn/rrtu Tbeo and C ptptnu aep mclntra Font Onlr 
A and C are found cnmmonly and then jrat in certaio 

area* 
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TTie nremn net upttram ol Sim, i po**{We wurct of rtuifauswo, n 
docribetl, lod other tpeoci of inoK|uit«« la the wboje tret are hneflj 
danmecL 

Prcicm *od propoied fomre work are dcicribed. 


REFERENCES 

Bimsu Vtm Ikoun Ociaurrm COHmeux O&HV Ar^urti. Trwp Da fiWL, 


CNJL) 

Futm M A. J EoP<- vlit M IS 

FotoicK, R. B (l»n) RAitBtT FrntAdaUm A fUvitm ft HU 
OxnDtr H. (IMS). fO p tt tt mi njJ matt macDtwi ai Di^mra Kbartoum SuJai 
G cfWMUW U. 

Htu,R.l. (i9»} A tf Ot Sadan fr*m dt EtUa Titff 

ta Ittf L/xwiorx Hameb^ kiftfordL 
UVU.D J (1^ Trta^St tjaf, SJtd. Hsi U 21S 
(VW5> Trma N M St Umd^ M J 

Lervomui, \V £. {Id&Tl ht^d^Oftta SaJm /ram UTA/w 9lt> Ixnkn Fdar 
6c FtixT Ltd. 

MifOcrcULO G (IWS) Qumrd m \*ttr l»T WJ 
Rcrm, O A- ((0^ SaUtn \«tai md Rentdi, It, li3 

fi/paro by Ha iS^aty Camwdinmn tm tW F ntm i t i immMi a a m aai C««dK 

tiM4^£rr^Adtb5adca. Lender. H^LSO 

R^fto UiSCy. For tim rtt I9a> (19*1). 

9oto,p L&Mjlkw D B. (fW9) AjmfJaidro^dtamDrttil. (I«5-IW0) Nrr 
Tort RKtorUler ptwodetin. 

SUDAN \{tsuoa Sarrtca, /V9«r(<, t9S-I9U. Khanouei 

WHTmiJA F C S M rat k«i W »5 

WewmivoTON. E D {19W MidJUKoaSnrt M JO HMSO 







'■ ''■"'iV^v'';^'''- ';i, 


^ ..i "*. -i" ■ ».2"'' 


"‘“'ncs^y In l7''"'>., '»,„e 

1} I ^ ^ ^"A'/l n. III tl ^ Htf 


-»rc >ii 


/ 


404 


UALAJUA Ct CCCTtAL 


Ronlti of the cximJnatloa of children »oon *ftcr birth tho* 

(«) Ko coofecl ul imlxrhi 

[b) The fim »p«ie» to •ppear t$ /* (irophotcile* tnd creo 

cre»cenl*). Later comes P wtaUnmt (sdutoots sod gamctocytcs), and 
I0U7 P rrrax (Khizonta and Knnctocyres). 

(f) The retrogreaskn of the mfcctloo foiioirs in rever s e P mat 
duappetnng fim, foUorrcd Ittcr by P mskrut lesrinfj bi the sdokj nrlr 
P ftiapMntm. 

On tnsUng a group of jouag cbjldren mith qnlnme in a post natal beahh 
clinic for mstance, tbm ta a rapid, though temporary dmppearsDee of 
P mdlanae and P ctwi parantea (schixonta and gametocytes), P /aAnpsm 
paraaitea, and eapcmaily the creicg iU , arc moch more rrmtant and ooly 
saccumb to mud) nyrre imcnae and prolooged treatment mtb quinine 

I do not intend to detcusa the contrtrrtnial probkm of mahnaJ inunuutr 
a lub^ which does not come mthm the acope of this stiady It mty be 
coododed from the foregoeng obeeaTatuxts that the parishes id P awlmae 
and especially of P mv bdoog to a stage of recent infection, from atuch 
the orgasoffl gradoally and spontaneottaly frees itself 

I now turn to the applicxtiao of this deducuoa to the dagnows of acute 
mshtfia. It is a weII 4 aKrtrn fact that cases of acute raaiaru arise Iren tune to 
time eren m dittncta where the disease ta cndenuc these most be due to a 
breakdown of the tct^uired anraunity This breakdown » more frequent m 
duldreii, where muntmity u q>oA recent and therefore less stable than that 
cf adults. But even among the latter acute atucka srt to be found, due to 
lowered reatrtance from Tinous causes such as fatigue, cold, leinonl from e«e 
dtstnet to another (supermfcction. new stram, etc.) 

The dtagooeis cf acute mabru m ao aduh naure Irving m a maiaria] dutnet 
ts not always easy Indeed, the malarial paraailcs are present bc*h m healthy 
apyreuc natircs and in those tuffenng from ferer The intensity of rafection 
and the large number of paracrtei usually accompanying a ferenah attack are 
not abaotutt proof of it malana] acttolofor for the parantes may aotnetunes be 
ca tre m ely mimerDus id healthy naures m certain brperendenuc datnets, 
especially in children. Are these paraattes aurviral f prenews nfeetton, 
or are they pathognomcaiic of a fiw ofection ? Can th» be asceruioed hr 
mi croaeoptcil aanunatwn or at (east, can the w of the micrtncope hmg a 
Talid coctnbutKm towards such a deosioo t 

On the ether hand, malaria doct not extend n a com nuews bdt over the 

whole of Central Africa. In some distrtcia, oe at l«s« m some spoU, no malms 

at all ts to be foond, namebr at Keigbis trrer 1 and e^peosIlT 2,000 metres 
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tmooj the *du]u me found i»/ai7^*noi*.»Ofl>eca»e»irTihP wmAmme md emi 
P rrv^x (•duwQlj ind gcnetocyiCT). 

It m« oojf Uter th« ire fotmd the eoJotwo of ifu* poiiJe ITw mtfrei 
of the fim Tilbgc !ttd tlw*yi fired on tt« hw^V« of the bkc. Tho*e cf the 
•econd rilUge hid orignully fired oo the bigb pIiltWEt doaumtuif the trotera 
put of the Ukc, from mbch they had come down 2 ytan Woe Id «dcr to 
■tut a fiiheiy During the fim yeu of their aojoom neu the h^p ^ lbe»e 
tnmugranu ” had mffered from ferer and their detih-tate had becQ laordi 
tutely high. At the time ire rkned than there im do longer a malana eptderuc, 

but merely the more or Icm umncdiate cocaequeocea of oce, tuhehrome 
makna, and thia erpUmi our findmga of P mxlxtw and ereo P creaz, amooj 
the aduhi. 

(2) Aa regxrdi the trophoeortea of P ftiopanm which form the balk of 
maUml iofeetko id chQdra o to adoh^ fit both endemic tad epidemic 
tnaliru, I reprodoce here a paaaagt from oot of oar prmooa atodlea, wrlutn 
to mod printed b I^L After emphaainng the cauttoc neemwy b 
dt ag no u g ferer of aulanal origin in a dhtnci with endemic mabrta, where the 
partauea may oely be cocameo^ we tude the fafiowing remxrki 

** Nererthelm cn moil eaan datemh rear b« mad* with areal ded of firobaUtfr 
capadaDr wnoBf adulCL If (be pTrede patkiu ahM bo ay tn M an* cf any ottar diaeaae, 
cad tf bk bkod U (be taoie tom emtihw laqr* meober e> rrj tmII croBireofiei, 
d ta itiocta (f arobt otalciia aty be mail* wicboot wi^ ami riak of makjnj: ^V 

ina^ open (be tit* of the rropbocohea and opoD lb* awea ap cpyiJW alteradou «f tb* 
red c*Qi mmewia of dtSareotkl dwifooeb tcota Msd Umm u c roabra, as ad}urvu 

rather then an abenfate maw, to b* «are 

In tfiii caao therv ere ta juwioua nahtutr tropbtwoiin, tmafl thin rtaea, in oonojl 
red Mood cxIU. Then, at chLr oBac mabrto w* find more adT a oe r d tropbo t o f tea, vftb 
Wrfrr and thicker m(ri ro oaCa haring already anffer e d tb* ajir cdk all t r aa oaa a fomal 
c o ppe r y cidoar wftb ccrtclo numb er of Maarrr* doti. 

The** (wn naocpbobicicil nrkdea htr* ctnidk tunaejuua obarmra end (• or erra 
mnr* aob-tpceia of P fslcip^vti hare been ciaawd •ccerdioafy But m our opktiat fi m 
amply quemen of c^* differaoce of tfi* troplvacMCea. f acut* aulctia we cocouemr 
my young troplMoetr* artueb, owng cniockaf tnat bar* been osabis to piodue* abff*- 
■naa at the red blood cril In ebronie malari* we ar* laced « di mar* adrmced atifta 


Wc may add that, ereo m chOdren, a differential (fiagnocBi may be made by 
a cOQSidcrattoD of the morphologicaJ WKtica of P fmiaptnm. But id errtam 
byperendenat distnets of the Congo fia the Mayumhe for iiatance), the number 
of tropbtwoite* (tod tha a equally valid for all maluu! puaxUca) ia rery Urge 
tn chBdrcii whoae ttilc of bodtb t* newtbeleaa peifeci. llooercr the tropho' 
loftc* encountered are Urge and thict, the globnUr aheriuona are >o mari^ 
that the infected cdl can be picked out at a gUoce, beeiuac of ftj deeper copperr 


J Scinkxnetll nA-ww. RetiKrthnoff UP^ami UiCtB^ rt Uic^^ 

da miaa d't dr KA AT*** (Cw^ Bdf) Mtaowe <k rirmrtut BryaJ CrAxual Wffe 
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the diff cTciil ol dtagnons of KUte kod ciutemic maUni. In tbe Utter hixt ud 
more of Im thick tiophozntci *rt c n co mtf CTtd in ctfls mth tpeafic ihmtwn* 
in tbe cue of icute mAlxra minute tropboxoite* tre found nbeb hsn not 
yet been able to cauae altenacnt m the ted ceD* 

A Double dlfunction ezifts m endenuc mahru as foood bi ctJdrca and 
adiilt* ID chSdrcQ there u a remarkable proportion of infected red edb atOi 
P mtlana* and P nrax m adolia the mim^ of infected cefU a rety much 
itaa and only trophosoitea of P /efrfp«rKai arc encountered In epidemic mahna, 
pyretic or eren a p yietic, tbe ninnber of infected idolts u the aamc as that of 
children, and both groups sbov. psrashea of P msiari** and even of P rrear 
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(3) Oulfwapie* wbKh have recorered from Patetine »tnia* remam 
immtme to thoM rtralra, Wtth Tobruk atrifatt totne inimili dcretep rpectfic 
hnmuiflty ^bOst cabcn do not in the latter ctM* « •econd Infectkn »hh 
the ««me ttrtin prodticcd *n Infection equiDr u hcary tt the fim lofeoJea, 
la eontrait to Pakstme rtralm for which iofoe crow httmumty n derelopcA 
Thoi an tnhnal infected with t PakfUfte atnln, if fafected wrth a fre^ artio, 
dereiopa an attack len severe the prerioos one. 

(4) IVfth Tobruk atrafau tt w*t often noticed that the loofer the Incubatjoo 
period in an animal, the nwro aererdr did h be co roc infected. Scene of the 
aererely infected animalt died with haentorrlafes in the lunp, rnrr pm 
toturom and brain. A lemiUr later tcrpqi m ioo often occurred in Im 
•ererely infected mlmala if they were le infected wnh the •amc ttrtin or wtib 
a irrah atriia. 

(5) OmtMoiom tWoron waa demoottrated to be an ea p er un ental rector 
of Tobmk ttraira by feeding dean tkka on infected animala and tubsa^utndy 
reproducing the diaeaae In healthy animala by feeding the tame titkr on thrw. 

(6) Lice fed on monkey* infected nith Tobruk atraios (to «hkh {looca- 
ptp mTO toaceptible), did not contain Gnng apmicbaetca dcisocatTahie by 
ioocuiatloQ of macer a ted liee at freqoem Inter^ from 6 hour* to 6 day* after 
the laat of their four feeda on infected mnokeya. 

luce In which mta-<odot nic tn^ectioo of aanilar ipuochoete* had bem 
made wen, howrrer mfeedre by thb method to gumeaptgt after a maBmmt 
loterral of 48 bourt. 

Lice aimiUrly mfccted with etrama to whsrh guineaptg* acre re*r<tarrt 
became infected for a abort penod 18 boon after inoculation, but »ere nejptrrt 
7 boura after and diUy exdudiog the Gm day for 8 days- 

1 am, etc, 

Hebrew Umreiehy Rmt Asvm- 


U MPHOSTATIC \ ERKUCOSIS 

but, 

I »a* very mtcreated ra Dr Cutua paper on lymphoauuc remicwa 
m Kenya (Class, 1&I8), and thought that photographt of a ca»e acen at Mubexi, 
TangarqrOLa Temtocy m 1948, might be of mtereat, paiticulai+r the cmicwe 
condition wa* marked and extended well abort the ankle rig I and Fig - 
abow daffereta lapccti of the tame leg, the rAber d« being *o •ererdy ilfecied 
ahbough H alao thawed acaitered growtha extending up to the knee 

TTie patient wa* a male African, of age about 33 to 40 yean w ho te nded 
for treatment for unniry biHuixa, and who refuted to aBow any interfeTtKe 
with hi* leg coaidnKm a* he taid fa exuted him oo ncooremeoce In ttfcitco 
examioilicm* of hi* blood no nucroSUnae were found he had no ipmofrawi 



Ki.l,„ react, „„ “"“"'■OWarr 

‘’•'ganisms m nasal am and he had * 

S-tei-SSsHSSi-rc 

.'r- - »«. r ® 

frCe«rb,j£r /“ Spi^r v“' 

'ndicated that T^c rife a„ ‘condition of thp f distnrf 



'J'lnphatici, cercanae l ~ 

«• Ciii ‘■p-'-.;-;.-. - ... 

:::Lp-st,:;r'-^^^^ 

""»f'nves,,5,,,J°»“'Wn aas„a,a, ^ 'fading 

'Idcrley Lj yt,„ 'S<>1 

/)er„S®“5-c 


\r 

^ **’s{ ^ ^ 

^lunclcP! Co ’ ^ (‘^->7) n ,°^ Tf 

'> of >* 2.287 

^rop,cal D,sca,» >, 


etc , 

^ ^Vhitf 


W« 

^ncloo 3 



412 


lU(f POM»}iT^ 


VITAMIN B DEFICIENCY STATES 

3a, 

M rth reference to the trtide by Fixmat rt «/ on \ ittmin B Complex 
Deficiency Suio in Vest Africa, it b aell known tbit the dietarie* erf the Gold 
Coait, Sierra Leone and Southern Nlgem differ markedly In the ataplc food 
rtuffa, and ea would be expected in the cxprcMicci and ayoiptcnnatolo^fT of 
deficiency dtacaae. Again, ooly certain aectiofta of the people* iboa nurufert 
erxicDce of theae coodhiotn the acTerrty of wbkh b primarily dctcnnincd by 
economte cirruimtaneet, and it muit ^ atmaed that danng the war ywn 
with the increaac in the aclbng price of prodocc, malnutrition geDenOj aoold 
be much leaa in evidence than in the inter war penod, a ben economic condmcnn 
were *o much worae. Indeed, tbb may account for aonie aerrice peraonnel, 
posted to Wot Africa haring failed to rc cogulae nutrmona] and retrobulbar 
neuritia, formerly recorded there, aa an orgaoJe dJteaae— a hd ef that vat dt»< 
peiled by the retu rn of pmonera of war (Far Jiaat). 

Generally apetkmg, the Gold Coaat n much le» affected alth fnmk rmin 
tional dneaae than dtber Sicm Leone or Southern Nigeniu Though 
kwathiorkor (\\ u ± xam ) b more common there, neitbcr the rtry extowre 
dietary and chrucal lorrey ef Ptrtetu. nor ef BXATiucr Rmox, hm recorded 
any real inadeat* of ootntlonaJ retrobulbar neurrtb there, in great co«nrt« 
to these other two celooea. 

Nutritional retrobulbar neuntis (foUoaed by partial optk atrophy) can oceor 
ap p arently mdependently on ether ben-ben or ariboflinnoca li>e tym of the 
l^er«ninpidtydisapp^alththeretumtoanonTtaJ diet, mdadlDganykeratilb 
winch may hare been preseot, but not ao the cermal nruntic coodiuon. In 
Southern Nigeria ben*beii n a practieally onknown eren unrecorded diaea^ 
AribofUnnoM wu cicetarvely common among the manioc cater*, and 
associated nrth it, notniioiul retrobulbar neuntis (in the tctire phase). ArSio- 
ffarinoeu was, howerer not seen amoog the vam eaters, wbo only used minwc 
as a secondary staple foodstuff The dqpre of sribofiariDosb varied consider 
ably and m Nigerb was not as sererc as among the rice-eating popolatioo of 
Sierra Leone For example, frank keratitis was rarely seen in Nigeru but w»* 
exceedingly common among the Stena I^eone saJlocmen and Kroo boys, wrt 
uifreq cnlJv leading to conical olccr at oo The inodenee of nutnriooil retro' 
bulbar neunla in relation to anlxiflavuiora (which in some icboob was Iff* 
per cent) varied considerably TTie higbcat ratio I found was 12 per cent- 
By contrast, among pregnant women a higb percentage of whom (tttcodjrf 
the Lagoa ante nstJ clime) showed ar i boflavinom, U was me t cleiiMOStrste 
nutntKMial retrobulbar neunti* TTicsc women viewed aribofia mostt a* slaw't 
part erf tbeir prtgnmcy and rt rapidly dttappeared following ft* tennfauiior. 

IL IL Scott describing his central neuntis of Jamaici (sfl 
though more profound sod scute condition to that n Uest Africs). showed 
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which M idcnitoJ »hh humao djaeatcr) In iDonkejr*, bowercT my own 
cipencnce confirm* prmomJy puWlibcd rtpom, tli« •Wxngh the colan 
end ercn the ikum m»y be olceratcd, dtifrboea \x not t prom inent feitijrt tbc 
pKrure of « ceocnl lepttcaemia bring prochtctd, wnb rx^ death. Only in ibe 
more chronic cue* ere the gut content* found to be *t necropsy McMt 
outbreak* bare been *000 m rather crowded cages where dtarrhoe* b ififficuh 
to observe In tht* type of cue Dtoodecumsg of tbe faeces doc* not Kcn to 
hare been reported, houereT 

A fonher point ra that Sh fltxnm baa been found m pnmate* tereral time* 
and CoL B>ioo£> and 1 reported afutber outbreak and renewed the htertf u rc 
m the RuHetio of the Pubbv Health Labocstory S e me* for January 1JM8, 
roL 7 page 25 Sh stkmitti hu been reported once and recently I hare teen 
an outbreak in apes and men due to tbo orgsnwin aa yet unpobhibed. I am 
not aware that ^ tanti has ever been (aolated from primate*. It censDlr 
nrrer apipean to hare been found here u fanphed by Dr Cockbom. 

I am, etc. 

R. E. Rnmi. 
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STFCIAI ANNOUNCI MI N I 


THE AKERICAJT ACAOEafT OF TROPICAL MEDICIIE 

lOfia tf Itr .$irrr4i»>) 

TULANT A^’E^'UE. S*EW ORLEAN'? l\ UAJt 
The Amencin Aadony of Trop*ci] Medtcine bu Ietn>ed »Uh pot 
MHTCm of the d«th of t dbtinjUMbed bonomy member Dr Cbirlc* Moriey 
\Netijoo, on 24tb October IWa. Dr ^^e31Jron mn the lading medical 
protoxodogrA of ha time who lud tbo r*re conbradlon of Kjcntjfic tcutDeo 
tnd hoewity ind the winnth of homan Uodneu. Ha •oeniific cecrtributiotn 
were many tnd inc l ud e d both fuixltmefitt] tnd tppjied lorodjlitlon*. lie 
wti t Ulented tdminiftrttor He rcceietd mtny dktiixtive hooooxt, Incfudirn 
the llteobtld Smith Medal of our Academy in 1&45 In hli pattioK taeocc 
h« k«« one of hi great men tnd trorien in tropfetJ medtane. a broad minded 
tnd tytopAbetic colleague. 

Resotred That the Amerrctn Academy of Tropical Medwane « iti 
Fifteenth Annotl Meeting beid tt Near Orieam on 7lh Decnnber 1948, esprm 
rti torrow end extend Ha ayroptthy to Mrt. Weoyon and to >lb* MDdfcd 
We ny on tnd that the Seereury of the Academy amte to Mrt. Wenyoo tod 
Mat Wenyon conreyinf tha ioformatKm end 

Bfisolrcd That the Academy authome Mat Mndred Wenyon lo retam 
the Tbeobaid Smith Medal awvded to Dr C M Wenyon in IW5 (1945). 
becaiae of the derot oo of Mita WenToo to the cauv of iroptcaJ medicine foe 
to Urge a portion of her h/e 

By diiTctioc 

En.'tm Cajoiou. Fittr 

Dfcrmher- 1948 ^rorrarr 


LIEUT COLONEL CLAYTON LANE 

We repret to annoaoce the death of Lieut. *0310061 Q.atton LO<t, WJi. 
LMJ (ret.). He ae r r ed the Soaety aa Honorarr Secretaiy from 1925 to 
and as Mce-PraKient from 1941 lo 1913 

Owing to the prolooped iHneaKs of both Coionei Clartoo Lane and Mr*. 
Lane ending n their deathi on 2nd /antarr and 2nd December aotne of «be 
requeatt for eprmta of Colofiel Lane a peper on Dancroftan filirmw hare been 
outlaid 

Coked Lane ■ daughter Mrm. Ilotbon, mill he xiy glad to tend cojhm 
10 inTOno .ho .mo I htf I IlmhfitU 1 IjsWkt Plifc E»i "U 
London W 5 
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4!S 

WDong the** poorly noon*bed group*, rapcttoty cartarrfa troonj the radato; 
chfldrea md gutto-intooiul iofcctiott* snoog the peHagnta, >o that h bc co cne* 
(GScuJt to decide uhetber the infectioo or the malmitrltlon b the 
coodrtion. Tomght 1 wi*h to rtriew briefly * malnutntlonil partem ieen m 
many parti of the tropka, tod lU retanoothlp to tropiad infectioo*. For aeaiiy 
20 yean I hare been trying to cooddcr thn proWcm, many thotaaod* of r*vt 
have been *001 ■* io-pibent* or ai out-patwoti, poatmortem mateml amocg 
chfldren now occecds 100 case* of kwaafaicrtar TTie dbeue tm been imdkd 
peraonally chiefly In Uganda, to a {en extent in Kenya and South Africa 

KwabioTkdr (Ck3UT WtLUUo, 1933) k m e/ tha t m nr African tnt«l oacm to 
dcicnbe miireitxftiaoal p a utia cDeaeiwoh’ acm in Afr«an thaMjtn, and econoeafij b 
aduhi. &lMt KTitwi hm reaO auad ds* t«nn to {ncjode et^ tbaiv wtv »bov dM 01 x 7 - 
paraoeat denoataaii cad n cucfa the ttnn k (tied in ihk attlA Tb* « 7 ndniM k cfacnc 
tefked bj faihin o( frrmdi, oedema, kmarad pkami aXuab, aa«da4DtEatiiiaf 
(bfrct, wanok. denoaucHcnd {cttrUnt Dadtraccs like Aftk^a. tbow depfapwnnd 
hah cad tkjo. Cae* tun cnfr ei amti only b**" ika c rib ad Htma Alrlcas* frw arm 
hare been rep'irerd ia arfahaa b Azaerlca, b Ecrpdana (Hamut 19^ end b Aibia. 
TboM *bo co p iid e f ca I do chat d>« q aaj ^pTem aa t de oaitmk b peflafnwi, maf alM 
the aennof bf a n db paQaicc, ct b»b< ay iwuymuu a a hfa kwethtotkoe Ahboo^ I enrnafiy 
fTKnriu, 1877) ptepoae d thb teoa ret I do not ao* eomwlrr it miobk m it nm tao 
dat (be CBcalitbo o oxr^ ona <d pe{bvoi b bfrney 

htalnaaot c aaba tr i tfan to farfaacy (Taoin aad Mowaii IMf)bpcnU 7 vakr 
term than kweaUarier k kvkbri cQ thoM «bo 1 «t* b tertn dcfn* aertsU ef thi 
maaif e atai aoaa of fcatihbfioe bettfaey tauaOydonotberecrxCTBty-pttamgud ta r ni Ba w . 

A rtry brt* propaetke of tkeaa paxtftLta m tfae trofie* bar* ako mapbal panokk dkenfen, 
but poetBaodk cod tuberenbai are alao rwy frequeor tad ray ktd, ao that b k my 
diSggtt to decide bo* fee na b aiUtt»ijm iTctfeclc«i,trtycaIoeaco-<totattl tf*cODtrimtM« 
to tba diaoidrr At any drae tf ac i w ly (D. craay-pcreisaBr densatoak aaey appear aed 
then most docton wouid daffooae bnahMekoe m ray opbbo ao fuadnseotal ebanc* 
baa occurred, if ao maOcnent »TT«lTnin lf.»< k abwax eytmymeut aiib kvathkelcBr 

A Wrx* number of Alncan chddrea cad adnJta app e ar to fhow iQlbt aignt of thu 
dnoedrr It dom oat appear eufttble to reler to tfaaae peopk a* aufferbf fnen miGcoant 
nakctriocei or kweahbekor and eo it k pTopeaed ao call vhs duonb aid amiiUi ae aod 
dtb ■ defined and deaenbed later 


tBxrr LmaaTpaa- 


;vTrew c o nt pkaely die Utt f aiu re of bmhlortnr oa dotnapt m af« 

T ftin-iiiif aubenitntbn ai tba wtd of tiu» ciaiLnwnk'itke i bibtodrcpby* 
omnlett m poeelbk of 115 artidea wJI be *fTTB eneieanibj thoae eoodrtic^ Abaow 
tOooeca-icTa ctata that lii» ilknii oe eyodroene k not dne enantafly to trepfc^ pe m m r 
(Leeaae that u b r rr ? omnoa end very fatal and that ft b aa dntmet ctmiolyectBi* 
a* peOaxT*, bcrf'bcn, end 

It If now po»bk to mdaate tbc r»«t^b*al dutifleJUen of mahfTiaiir 
end F«. 1 al»«» cjjuu tr i ea end enae bare repoetad caeea to to kficy ^ It 'rfflta 

DOttd that the lyndreena * Hffirtrd alraoet amfatlT » t*» tioj^ and n aba^ 

ae far ai<aobac»c«tamed,m tba United State* ndtba E«rt IndjeaaodthaPaafla 
Djoat peoroka tboogfat. for there m tooeb pefljfn to lha fomw aj well 
eWidrtn. end » an of tbeae eren trtwcal diaaie e » maj^ Ittr^ n 

to ba eipUtoed. ReeeatJrTtMW flWT) Ham (1937). IU«A'* (1W8) tml 
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KAUaaturr Mi mm urr m w (EwisstomT*) 

into Uk* *ul><reipfc»l BT*, wbete tmint Ji the dorafcmt «ml tnd tl»m m*T 

Ua«i^Mnoc«ldttT^o<t£ctMto. ThaUttrf «k thr arcMtrfri^lr .1 
vftkfa is Tvr me in (ba rcaUr trefxeaJ ntfana of the WTtrtd. WWi t«g«^ to th* oe^tm 
o4 dekxl ««dcm. it am be nstnl Ut«t alL abatm widwot e w p tfa p. cnttUrr that 
kw»*la«kw ibtukl ht t rpf X i from clnrictf paQap* h hlMiey «jdwi^ tb« dinrei 
ta tb« tUn io infinta* ptOita u« cknlUr to dnM Kca ia ckHtlcal adubpeOacn OlAttn 
IMl and Dooo IWI), Altmakk (1M6) rdSccta modeTn opkJoo b« ttua iImt 

the dmnatocN W oM an rwothl feazura of tbc fyodmae wbkb cm b« dktfexukhoj 
Crtd rim i cal p*Q«4r« la ha tfinirai pienm, acc-fividciKe f>o f i V pbtr^ diitnbuuto. 
r tj po pto to treatment, mortality c o oi aa md Ctutux and GrLUtur (l^f) 

atfl] indme to tbe view that the cnnditiaD |i oo* ot {wnafra fai infancy Uwy hjcra ifamrD 
tbat the mlcn»cop(cil chaoM ki the aUn an Idectiad with tbasa Gausd in datofeal wiah 
pcQaxra tbay bw dafcnfo that trtatraeat by hty* raati^ h apadfic, bet thb Itai net 
been umiFubh J by o th er In e mfeato ra. Ahbouyn earioui (iceta of tha tyndrtmw owr 
faptota when cartiA of tha B v lnintm an admriiuatcd, then nm al na rdnetory con 
of eoaliuiuiUm wtricfa yieldt miy to toad cownl dkt md tbo treaimt n t of all iafabooa 

Duniif the pat 3 ytxn 07 coneagiict tDcl I a the MoUgo Hoapttal Medical 
School, Kampala, Uganda, hare been actirdf proaccutiiig research into rariout 
aspects of thb aTndrCRne m ehOdren and In adults and much that I wtQ nov 
r ep ort is esaemtaHj due to then- worh and not mine. I wiah to cmfioe aQ isj 
obaervatmna, e xc e p t where otherwise stated, to the lyndmse u sees In African 
infaota in Uganda. 

Tike Lntr — Tbts has been examined by bropsy to 161 cases, 40 of wtoch 
mere chSdren under 10 yeaxa of age. The firw a tlwiya onikaDy rnmlntd 
and waOy aecnooed at all routine poatoenms, sane 600 of whath are per 
formed annually Some 50 of my cases, edher children or aduhs, were e a am i ncd 
by Dtvtta (l£4S) and here been the nbjcct of a spedal eo mm anicatlon. In 
t^ acute rttw4r« of rrulrgnant toal nu to t loo. as seen to Irdancy whether cases 
have the eraiy-piremem dermatoaa or ttbetbtr tha Is ahaent, a fatty firer is 
usually found, commeiiang as an accumulation of ^ la the periphery of the 
lobule aooti, bowrrer to i i g m y cases the whole lolaJc U Dmfred. It Is 
probable that the Drer is both larger and more fatty to mabjnant oulnutntiOQ 
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m South Afnca, where I was able to see Dr J Gillman’s material, and m those 
described by Waterlow (1948) m the West Indies Lately, I have been 
considerably puzzled to find two cases of kwashiorkor m African infants with 
a typical dermatosis in whom no obvious excess of fat was detected m the 
biopsy specunen The fatty liver has suggested that there might be a deficiency 
of the lipotrophic substances which are essential for the efficient removal of 
fat from the liver cell, and of these substances chohne, methionine mositol and 
lipocaic are those best known Gillman and Gillman (1945) have made 
extensive claims for desiccated hog’s stomach (ventriculm) It can be stated 
as a result of my 40 Uver biopsies m children, that there is a very close correla- 
tion between the amount of fat m the liver and the prognosis m malignant 
malnutrition and in kwashiorkor m children, and further that fat disappears 
as the case improves At first an attempt was made by hver biopsy, repeated 
at fortmghtly intervals to assess the response of the liver to vanous forms of 
diet and various supplements, while at the same time climcal improvement 
was assessed Only cases of acute malignant malnutrition ih children were 
examined, m whom all infections (excludmg helmmthic disorders) were treated 
as soon as they were detected, and cases having a hypochromic anaemia received 
iron Some cases (Group 1) were tested on the ordinary hospital diet (^ pmt 
milk, 1 oz meat, and cooked plantains ad hb ), others were given vanous 
supplements 

Considerable attention has been directed at biopsy and at autopsy to 
trying to understand not only the disappearance of fat from the liver but also 
the later phases of this malnutntional pattern For details one can only refer 
to the results pubhshed by Davies (1948), but these seem to show that a fair 
proportion of thin stunted children and of thm stunted adults have all stages 
of transition from a fatty liver to frank portal cirrhosis of the Laennec type 
One therefore gams a conception of chrome subnutntion, eventuating often in 
varying degrees of portal cirrhosis, and this conception is very different from 
that held by most workers m kwashiorkor, and it will be elaborated later 
in the conception of the deflected life-flight \Vhether within this perverted 
development other abnormal reactions can be detected is not a subject on which 
enough data have been collected, but the following suggestions can be put 
forward After 5 years of age a fair proportion of stunted children have a fine 
fibrosis extending from each portal tract and outlming the edge of the hepatic 
lobules , ascites and death from portal cirrhosis are uncommon m adolescence, 
but are very common in the twenties, especially m short, stunted persons 
The relationship of this increasing amount of fibrosis to the incidence of jaundice 
during acute infections is not known, but infective jaundice from all infections 
and liver poisons is very rare in childhood , it becomes very common m 
adult life Its mechamsm and pathology are not clearly understood Pnmary 
caranoma of the liver is, as m all parts of Afnca, extremely common and is 
considered to be another aspect of this cirrhosis problem (DatiES, 1948) , this 



^22 KAJJCXA.Tr KAUrp lliJK W (KWAJUtOtK*) 

form of taacCT h rtxj r»re lo Europao*. Chw may refer in paa»nf to the 
■ttttnpt made to ei a m jpe the thnofmal ciibotydriie metibofitin in tduh cuea 
of tnalifiiant maltnjtmlcn uk) the dcfectfre gi j nmgtneaa that occon hi the Drer 
ti etwiied by HoiAm and Tlrowm. (l&tS). 

Tit Senm P rvt ttMs, 

Theac hare been etthnated hi many hoodreda of cases of chroroc aoh- 
nutrition and malignant malmitnttoa to MoUfO Hosphal, and they bare oerer 
falicQ wfthin the normal range ta infancy ft b probable that tlus n the mod 
constant abnormality detected hi all cases and m all coufitnet reportinf 
kwashiorhar (tnfaitt^ pellagra^ mtUgoant malnutritioo lo infancy vhetl^r 
tropical parasitea are preaem or abacm. The foncnnng geDeralnatlom appear 
possible. 

(1) Tbe senaD rihirniki h it w aya tnady mhKrd ki malifoant BMlmJtnnoQ lo 
chOdreo and fo addu, bevtf umDr betmr 1*0 grtn c aa pet tOO tnL 

p) The Knon gkiboHn k ottea normal in attacks of maUtnaat nalnutTitian ki 
c h Otmood It mar. Imciei b« cqupo t il ly rafacd, npcciaSy during tha pfaaM of r e to tttr 
la sdofca ce ncc and sthih Ql the pimm* fefefaciUo tend* K> ba rawed, and tfana csks n 
adolt U/« faO buo two Hg g iixjua . fimtf (be krf* majority la wfacan thh tb aon b 
tvrembfe tod « boas dxdm ceocuaoo a p petn es lod those with farmnlbb ebantes in 
di* aenaa pc o t aa a lod smb a trftaetory dnieil fiau »d 'tvhh Uiriy wdl taoUnhed 
uiibuu drtni M d fci the bm bispty 

(3) Tba gmi di&uhy bea is mlnflbw the aqpaficafixx of tbeaa appamidy BQoaa) 
Airi^ miala who abow knrar tettim tfiMindn and hbfaar amaa ilobulki than It 
cnn ai ria teil to ba ootaial in tbt Eumpean. Tba wriuf^ peraeoal ccparksce of tbk k 
iimtagH ft was food dnrinf •urrarof East AIrkan nihrsy cmployaes (TaowiLL, SMS) 
and bai been deteete d atno nc Afrkan aoidler* in both East Aliks (Kaarmes, ]M5) tod 
West Abies (bloaux l(U6} wd thaot soldiers tu ft r ed no dr&irary of calorie* or of 
aoimal protefa fa tbwr diet* and cettwaly bod no ootthiooal nrdmia . Tbs irrrtct tunut* 
that they «t» enhet rnnn Ki of chronic sobontdtkn aa d lacuase d User or wrre dua to 
Mtaa tmt aM preted tafreboo. 

(4) Lrttt* it known CDnccmiDf ttdt tbs of ibe tenBi ni o lail hi, which ha* not brts 
l ea chT d nto m cian t tho e n t fr a ct fa n* bat the tfaynoi tarindity test aocctse* that fwmn* 
globoUn » Ireqvienliy cry hich. 

VtAESOA nt L'lyA.TTl. 

MTieo ksrasbio^or is observed, dlssooatcd from tropical pamitlc diaease, 
as m South Africa, or a cc o i n pa nymg Catty Dver (Gacaae m the West ImCes. 
tbea anaemia u iwully only moderate In degree and a osually oonuocytic 
In Uganda one of our great problenit baa been that anaemia often becomes tbe 
pnnapal feature of malignaDt malnutrition a childrtn. In unrartlhng tbe 
aetiology of tbn anaemia g r ea t difficulty was taperienced. We regard all African 
infants almost without exctpCKO, as btnng some malarial parasites (intense in 
tbe first few jeara of fife) and Ttrymg loads of bookaorms (at least from tbe 
second year of life from two to 60 to judge frwn worm coanta after an antW 
nuntic Of at antopsy on African utfaata). The t n a em bs winch are ascrib^ 
to chrocnc malam (normoeytK ortbochrotnic) and to bookworms (mkrocytie 
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hypochromic) are seldom seen, so that many have doubted whether these dis- 
eases cause severe anaemia and the tendency has been to call, very unwisely, 
all anaemia “ nutritional ” 

The common anaemia of kwashiorkor m infancy in Uganda is a macrocytic 
onhochromic anaemia, normocytic anaemia may occur, so may hypochromia 
This anaemia was thought to be a “ deficiency ” anaemia, hypochromia was 
due to iron-deficienc)', the macrocytic element was less clearly understood, 
and it was considered to be alhed to or identical with that operating in nutri- 
tional macrocytic anaemia All attempts to elucidate the aetiology of this macro- 
cytic anaemia failed, all sorts of liver injections were tried with poor, indefinite 
and erratic results Folic acid and hog’s stomach were clearly inactive, and the 
bone-marrow, at first considered to show some slight megaloblastic traits, was 
finally considered to be macro-normoblastic or normoblastic The problem 
got stuck at this stage and it did not fall to me to find the master-key but to 
my colleague, Dr Lehmann, who recently undertook research into anaemia 
m adults at Mulago Hospital I do not wish to antedate his papers or constram 
his opinions to fit my own, but quite independently I have been able to confirm 
his mam contribution namely macrocytosis is not a sign of deficiency but an 


Rtts MCKC MCV 



Fic 2 -Mmk<kmu Obtiiooihomic Anwmix scinu MTM pinsitc'- no trcntniLni for firvt 
t*'cn quinine for second uccV onl\ uitli t response of microcytic hvpochromic 
rctitulocMcs, trnnsimt increase of microcttosn and recoten. impeded b\ n\o treat 
ments of hookiiorms 



^26 UAUCXAXT UAUnnWTUXt (CWASBKnCLOX) 

morem, darriwei or vonnuug, tot m0k c»a imuDy bo uken. Dnipt winch 
menme tauexk »nd romittng (quioiae tod »uIpbociBiida) roott be p%cn 
•ptringiy For the most feeble mtoiu •bmmed milk tod blood tnmfmhm* 
will tlroo«t alwiy» raHy the patiect fuffiacntly to tike oedioary milk, then pmeli, 
tadtoforth. Agoodcerctl tuchubfown bread iiTeiybdpful iivihdj|^ed 
much better than vegetable euplea (potatoea plantalna, etc.). Ml worcta 
of tnussal protein tbculd be high. Milk abould be at least w* pun, preferably 
two plnta di3j and if thn a refuaed all other floida art forbidden omfl the 
palieitt grrea i^ Meat, rrrti egg. fiab at^ esta grouftdmrts arc lU eictlktit. 

(2) Emnine repeatedly for aO lofcctaons, eapeaally the prerBTmg Wee 
tkcLi of the countr y and those known to hare a bgh Incidence in this syndrome 
Tbeac pitiefrta hw with pecuhar difficulty iD mfcctijoa whkh may appear 
to be very mSd and negligible but do progress at all may be made onleas tbeie 
are detected and treated at ooa. llchmothlc dlsorden sre the ooiy ooes for 
w hich treatment may be deferred, but If tbert ta rtaaon to think tbit tbciofertion 
ta beary and the baemogkibizi ta ataboAary treatment should be instituted. 
Many mfectiooi, toeb as those of pneumonia and malaru, are afebrile in this 
•yadrocne and may be accompanied by a kucopenia and are fretpiently nitwd. 
Probably the grestes adraoce in recent year* m Uganda baa been, &ady the 
enploymest peniciPm in bacteml Infectrom, bowerer tnnal, mber than the 
•olpbootmidea which cxne tnoceiia and TomrtiAg and secondly gmog daily 
pahxlnDe, although quinine u alD toed for a few days if on adimss cc tbe blood 
altde abowt many pamtev 

FioaHy bear m mind that there may be two “ botiie-Decis in the race 
for regeneration, Eratly protem, foe tt ta difficult to girt more than a few gramioct 
of tha each day t^ “ bocileeedk should always be suspected if oedema 
is s c r er e and stationary or the scrum slbunun is very low To co nect this 
wo gTTo dry powdered mdk, Uke a medicinal powder sceeril tunes i dar The 
secoKl “ bcotienedk may be mm In iron-defioency snaemb but tho a 
seldom pr ea en t onieai the bookwonn toad is beary (ewer 20 in a yoonR child). 
It mtest be stated with the greatest dcameas that aQ rhamms are forbtddcn. 
so are tmoitural foods like dehydrated fiver desiccated stomach, protwjysed 
meati, fss«in hydrolysatea. Th« all distract inoe and money and itterawCL 
ETerytinr^ must be directed to cw er co m uig the false economy ulnch waild 
deprire wards of essentia] diets but would flood them with expeoure ntanEin 
and quack foods AH the t»iw one must hare m mind the panimonr of food 
Totea, the cocserratjsm of the kitchen, theft, maternal inertm and oejflect by 
nttrsea. 


Dtsctiaiiox 

In I&+4 the cooceptwo of oulignant tnalnotrrtion was set forth (Taowrli, 
l&M) as a ayndromc, and not a dtseaae, for it is probably n« a clinical entity 
It is a pattern the strands of the weft are tots! cahwiea protein. 
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Vitamin B complex , the \\arp of the pattern has many different strands of an 
infectne nature, helminths, pneumonia and so forth The pattern produced 
IS confused, but a certain drab monotony is seen in the clinical picture ” 

That still stands IVhcn ue examine by clinical, pathological and bio- 
chemical means children suffering from this syndrome cases do not seem to 
differ much whether they are seen in Uganda, w'here at least three-quarters 
have some tropical disease, and in Johannesburg, where almost no tropical 
disease exists, except that in the former anaemia is more severe, and tends to be 
macrocytic, the hair tends to be more red, the skin more dcpigmented, the liver 
less fatty and there is less dermatosis The usual interpretation is that tropical 
infections complicate this syndrome, an alternative view is that many tropical 
and non-tropical infections can cause this syndrome, which may, how- 
ever, anse as a pure nutritional defect In fact, much sympathy must be 
confessed for those who state that this syndrome just does not exist , 
It IS nothing but chronic malaria and hookworm disease and so forth 
in poorly fed persons, and that the older chmcians described all the signs 
of this syndrome under malaria, hookworm, ascanasis and so forth That 
IS undoubtedly correct It is equally correct to state that various aspects 
of this nutntional pattern have been found, unassociated with tropical infections 
as in nutntional oedema, fatty liver disease, mchlnlhrschaden and chronic 
pellagra and inanition We do, how'ever, need some concept big enough to 
cover all the facts such that the child may be born under weight , that during 
the first few months of life, either due to inherited resistance or due to excellent 
breast feedmg or due to less exposure to mosquitoes, malaria does not appear 
to be often a severe and prolonged strain, and this nutritional syndrome is almost 
never seen, and then about the time that breast feeding is given up comes the 
heaviest malanal parasitaemia, that this is seldom treated, that even if it is treated 
then even a trivial coryza may impede the regeneration of the blood , and that 
this underweight, anaemic cluld, with its fatty liver and depleted plasma and 
tissue proteins, is then handed on to various helminthic disorders, dysenteries 
and so forth, with episodes of respiratory infections , and that at no one par- 
ticular moment can one say this case is just malarial disease and nothing else, 
or hookworm disease and nothing else or even nutritional disease and nothing 
else , likewise this child is sustained by a diet rich in carbohydrates and poor 
in protem It is this pattern which is called chronic subnutrition and its acute 
phases, characterized by oedema and/or anaemia are called malignant malnu- 
trition It IS not just the same as nutritional oedema, and Fig 4 represents 
some of the pnncipal mechanisms which may operate 

When we examine at various stages developing African children and 
adolescents we are struck with the fact that all tissues affected most severely 
in mahgnant malnutrition continue to show slight signs of disturbance in a large 
proportion of adolescents and adults Fatty liver to fine cirrhosis, atrophic pan- 
creatic cells to chronic pancreatitis, crazy-pavement dermatosis to crackled 



iaiJcxA.Tr UAunrmnosr <kwa»bio«c*) 
itm, *n»Gnia continoa, pbtna prottin pattcni U datmbed lod » n tJw 

mdocrioe btltnee. Thk open* up prcst po«bflitk> which ciODot be diictwed 

ultquateiy here, tnjt, bneflj ipeildag, there n eridence of a wibUe dermioo 



> 4— Otuj aRhiskBM ofoadax «d rrdac fLtatam afeval* la tnpiesl MtwvmrW m4 
Bufltaa nstanWoa 

HD Dormal derelopcneflt. Fig 5 repreaenu the We Bighi, the tr^eetoix of 
e Dormal « htch ahocid touch dowfi at three acorc and leo H ihouid rire to 
xrtalo height, depcr>dmg oo the genetic pbn and the mmeahjin oecaaioaed 
good nutntna artd upon Lofectraoi bemg onlp a tfmpcrmrr atfair from which 
1 r ecoTcry ta pombh. 

Qmjnic fubnutntion i* ■ deftecied hfo-fllghl. Birth wtight » ofuo bdow 
rroaJ reflecting in many esaea inbented milmitnttoa from the mother Under 
: atlmuhn of exedfent breast feeding the flight aoara during hs first coa>* 
uatory phase and eroids the preroatare craah of marasnuc malnotntion ts 
n in bottJe fed babiet. Sooo after thla the cnguic stalls breast feeding h 
donged, cm milk la mhumil and mixed feeding U ddxjed and re&s too 
hrsrreJy on one or two poor carbohydrate*. At the aimc tune, in the owdt 
piea, malana from the fir»t year and hix^nutnu from the aecotid year opente 
h nswhous radta, and largely doe to these two dtfeasca the flight 
ih into maDgnafit malDutntKm. How many seemingly norma] adoieacenta 

adults are short m atatnre weak tn Ittnb sluggish in mrud, low in haono* 
rfn, with a peculiar plasma protein motsK and a aCghily tbixwmal birr 
creaa, bdney eodocrtne balaxvcc and so forth fes not known nor 1* ft 
wo mbrthcf poeumoma and tuberculoais attacks more easily these wboormal 
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V, x<nmsimc malnutiition )« u^ualU 

Infection 




t Tirp Focirr in Tropical SuB^moN aud Maucnant MALwremov Is usualK n 
to inadequate food intake, especially cows milk and suitable ceTC.ils 
T4"a of I'nlSg which ha. Itself been delayed It I, often pte^lplmuThy 

tropical W by bacterial infection. 
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MAUCXAXT KAunmnicnr (tWAimonu*) 

pcnaax. Pmmture doth *nd Moaiiy ck*e» iH too ofwo thb deftccted Efe 
fljght, the cngino may peter oot in premature cirthoMt, oc neochtt tnto as 
infcetioa, but eren If tbeac do net occur it may ncrer r»c to the height projected 
m the (cfictk plan. 

Tropical eubmitritKto tend* to become s deflected life flight. 

SottvaJtT 

1 Malignant malnutntaoa, kvaahtorkac and chtor^ tubnotnticc. art 
defined and the recent htaiiure b reriewcd. Almoit all of the B5 dlffercat 
suthon who hare contributed to the litcfiture of maitgiwtt malnotritioa 
that It present! lUdf hi childhood at leait a* a ycry acnou* and dbtmctire dbical 
picture with fairly conrietect pttbologKal cbangta. Moat cotmder that tbortage 
of firtt*claaa protein of anlmil ongln ta the most significant defect, together with 
eccea of carbohydrate. 'Hiere arc many who luggat that the cOTdrtioa may 
occur aa a pure malmitntuad dneaae, unasaochued with tropkal panaulc 
diacaae or any bacterial Infccdon. 

2. Be that aa K may there b much to sugstat that b the tropk* chronic 
paraulk and bdtDinthtc doordera moat defirutdy came, accompany and 
accestuate thtf dcaorder adding to rt certain dat in e tl re f eat ur ea such aa ter er e 
Anaemia and much depigmematloo of black hair and of a dark akm. 

3. In 40 cases of malignant mal m t n pon studied peraonaBy in Kampala, 
Uganda, In young Afnctn children, 19 shoired roalanil parasite* m the Hood 
slide, and ifl addition a farther 12 showed mabrial pigmCTt in tbe inrer bmpsy 
thread bocdiworm ova were found in 25 cava, and othtf case* had other 

affecting especially the rapbatory and mteatzna] truta. 

4. Tbe alow pi o grc* * of tbe fatty lirer to fine curhosis of the Lecooec 
portal Tsnety bu b^ studied at 16I hrer biopsiea. 

5. The lipocrophic actioo of milk, meat and href has been demonstrated 
and these are fundamcctal Is any auccesaful treatment. 

6. The redoctioa of the serum albumm a probably ibe most coeatant 
featme of malignant malnutrition and chronic submrtnUcn in chfldbood. 

7 \MieQ itua daeiae oqmr* goaaaociated with tropical parasite*, aoatma b 
but thgbt and iJ Dorroocytic. Chrooic blood destruction in roalarb and by hook 
worm* t* apt to produce effort* at regeoeratioo, with rencolocytoab and inaero- 
cytoaj* at feature* of the anaemb bookworm dt te ate may *l*o came tfcn 
dcfiacDcy to occur and then ^macrocytoobU dtpreased " into oocoocytoth, 
Treatmtirt a usually rery sncceasfnl if all mfectroo* arc treated ngor 
outly ereo if they appear quite utnal and at the tame tune anJroiJ protein in 
an aaaimilabk form (chiefly milk), good comb, and fat are rrqunrd. 

9 The contiiiBed preacn ce of chronic auboutmlcn ctusca aabponnal 
derelopment and aboormai ngn* at all age* at fint these denstio** fnm 
normality can be repaired, later on thta t* not so. 
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good gronn i-ads from heavy .cite degree of fa protein, an 

sequence animal the ,c factors, m causation 

oVS°same \^^on m man lo ^co^^ ^ne 'f ou'o^^ 

iX‘ “r'jow ip-”! tts:'.nle pond “““JeHne tods 
'%dera^ron of the ft^rous type ^enti^^ ^ 

from a pi®^ , experimental fatty h vVsoread to the portd 

evolution of ^P ,ound the p^^ ^rimked bile ducts 

that the first ^brous tissue central veins th< 

^^1yv«rrat.lOnS O tr^^CtS rPOlOlX Ot a-^ort 


\inks spread o ducts 
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3Y prolongations tracts an tegion of ^ tracts 

tor -tods ^ o 

Sa^-to,, "S S£ tod Vch «.. cnnal 

v,'ere ongmauy V 


«ct»m of cna of kwwh ortor tuppljcd »o roe by Dr Gruii^x of Jotuo- 
QCJbiuB *nd of the »me» of tcctpoea from li* brtr* of ilcotefic* mth ftay 
infiltration, I hare obwrted taactly the Mine aequcocc of evenu. It appear* 
therefore, that we may hate been decrins^ ourjclre* in unnf the tmn portal 
curboji* and thhi kin g that the ctmdrtHm pnroarfly aroac In the portal iracta. 
If after wider roe ar ch, the reaulu 1 hare moatoDed are fmtbet renfied the 
petition win be much ttmpicr It haa ahraya been difficnlt to imderftand ho» 
degeneration rmde t lobule led to prcdifcratlon of fibrou* tneue in the portal 
tracta. It n much e aii er to ace him a dcjencradon in the centre of the lobule 
may lead to replacerncct fibrorta round the centra] reim and nbae^uent fibro^H, 
If this aub«eqocnt fibrou h aooncr or Uicr mraded by new t^e docts the 
pOMthility of dlatmguahing such from portal tncta dmppear*. 

Laitly 1 TTOuld jim like to make a rcin aik about the techniqoe of Gm 
puncture. Dr Tkowtu. uaea the auction technique, by which a long needle 
tt introduced into the Irrer and then auction applied 1^ a ayriogc to tipinic 
the core of Iircr I peraonally do not use tha technique. I oae the \Bn 
S D r erm an needle, and m my o^ nt o n a is not only more cert ai n In hi reauhs 
but It a very much aa/er 

Dr Waterlffir I haix learnt a great dead from Dr TBcmm.! paper 
In tbe paat there haa been a tendeocy to concentrate on one or other featorc 
of tbe knahkeker ayadrtanc I did that atyidf Is the li b ora t wy in para 
cular there u a danger of becoming ooe^ded. Bat aa a reauh of what the 
worker* m Kampala hare been douig in tbe bat few years, we ha e a tauch 
better bam for a balanced new of this compkt disease 

If we sccept the cxmdnioQ as pnmanly one of proton deSaency there 
are c e r tun aspects which seem pazticularjy worthr of study The firer and 
the gut arc two organs of pri mary impoctance nnce both arc key points m tbe 
whole proc cM of metaboirsro and nutnaon. A dtaturbancx in ntber or both, 
these key otgarts might wrQ produce a multiple deficiency state, and so explain 
tbe dj i er sit y of tbe cEmcal p*ctttre so cbarscterutic of maGgaant malnotnaan. 

If seems to me a reasonshte supposition that tbe organ* roo« sererriy 
affected in protein defiaeney win be thme that handle moit pcutehi. As far 
aa I can fipfi from tbe Bteriture. tbe panaxaa put* out m it* seeretioo some 
fire cr SIX gramme* of protein a day Tbe gaatnc juke may contain up to 10 
gramme*. We do not know tbe daily protnn ewtput m salira and intetunal 
jtnee. Snnilariy tbe Crer u mmmg out seme 15 gra nu nea a day of plasma 
protein alone. Thcae amounia aro largo in rebaon to the dadr prtScin Intake 
of 60 to 7D gramme*. Studfea with uofopea hare »ho« n that tbe nteatme cw 
tbe brer hare the highest proton tumorer of all orgim inrettigitcd. Thus, 
on tbe bypothesa put forward, hrer tod gut wmld be moat rulncrablc to the 
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truth cmphMbttJ by Dr lUiiaTCW Faihxt In tU* nota raMir yean 
when be thoued that quite a mifioc and nadetected Infection t 

benre] may Interfere with the apeofic treatoeot of a perfound acaetm; 
that a few infectieo* of emetine pnxiuced an Inuncdale rctjcubcyte res 
with an acute nae of the erythrocyte and hacmoglobla Icrth. 

Dr Alu HeRazula There art three potou anatng out of Dr Tatrtt 
moat esetDem papa that 1 wtreld Gle to atreaa, Fimly that ihu condjt 
not merely an iflfnmTe divraae feom which complete ic em gy poas 
aecemefiy that rt a probably the marofotatioo of a teo er i J cooditaon of 
nutntke and thinOy that protein, and »mTn«l protein op e oa Sy pL 
Important part In tu core and cooaeqoenUy aa I bcHere, in ita prerti 
I would iIm Qe to draw attention to Dr ^^ATntotr'f renurha oq tlx 
of powa of the ^ to abaorb mnmneiOa. 

Some yean ago 1 mrcitigited m Tanganyili a not unconunon com 
among adult bbouren {iring on tsuta and ftcdnnj a ramn that w 
geoeraj leaa adequate and taned than that they were sccuttoocd to in 
own homes. TIm most proounent ayioptocn «aa a aercre and intrx 
drarrhoca and a thfi coedinoe aasiltr to that ahenm to the photofnph o 
adult leg At posttnorteoi there «raa mranaMy a ferty hrer au p eri nip oee 
the alotoat onirasal Afnoo hepatic cirrbesU. There was rarely ulcer 
or marted signs of isteausal icflammatioo, but >a cearty rrery case the a 
of the gvt was atrophic and tent colour to the djnJca] o h a a r ati ne that i 
pattents were iocap^e of absorbing a sufficiency of any diet offered. I < 
to the coodOBon that either dunng their pceaent iTlnm or more Ekdy dt 
esrCa life permanent danuge had been done to brer and intestiM and 
CondilKM waa at this stage Irrrmvhle Tlicae casts woe then tbc final : 
of a {xoce ta that had started loc^ ago and was related to a cootimMd or I 
mrttent state of sub-nutnuon. TTwogh no tingle dietetic deficiency cool 
mcriimnaled, u did seem that the lidi of amzDal protein which is so geoer 
Afncan diets was t mam cause. 

I feel ray strongly that we can explain a great deal of the itunted gro 
poor physique and almost loranahle hepatic enrhoso by ihit cootuiDcd 
of anirral pnJtem iB the diet- For this reason I am aimtajs ib«a the j 
cow afoot for the large scale apoct of meat from tropical ^fewa to this couj 
At present, orer the greata aia of Tanganyiha the tsetse bars the re: 
<f stock, if the new drug “ anttyode tnakea laige-acak ranching poseWe 
fim care before we export meat to this country which thciugh shoo, h: 
least more ih*" its OLummiiQ needs, should be to make sure that the Afi 
has eatai enough and that be has not exported too much of that rcry ax 
m which he himself u most defioest. 
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n cases seen m a pn® ^^er work J unpalatable vege 



of beahh m^lit lave been mjlntained btit for the pr tJenc e of certira factor* 
condWccfan deficiency dtMtae, rramfy the compuidoo to bird work, the prc 
Tilcfice of (Earrboea tnd, to t lc»er otent, roaiiru. The ttulo feature of the 
OK* ihown In c wnmnn with thote Dr TicnvnJ. ha* deicrihed wt* oedema, 
bet In a few b whom diarrhoea wai •ercre and re cur r i ng nckled ikin «ith 
moaiK partem on tbe intenot aspect of the lep was teen. 

Dr L. E Ntpkr I most fim coogr at ntoe Dr Tte wL U. on hxs cxceDect 
deKTiptloo of a (fiteate syndrome th»t 1 probably oreiioobed. a* for 2S 
years b India. 1 am now recall many cases that woold fit ha desenpooo. but 
tbe Dearest we ever got to a (Eagnan* sras “ infantile pellagra. ” Allboogh 
there ts a tntried tbularTTy m the patbology and cpedcmiobgy there b btde 
m the cCnkal picture to tasoente ksrasfaiorkor with “ oar " infantile btliaxy 
arrbotta. 

I shoold, boaercT Hke to ask Dr Tdowcu, if be coold explain one suic 
ment that be made and which I fail to uodentand, namely ** maaocytom 
b not a sign of defiacocy bat an aspect of blood r t g en et i tion the aord 
“ macrocytoau a arrqqilified. 1 qm to tha » a genen] statement 

Etct since (be retsculocyte was rccognixed and namexi, it hat been foDj 
appreciated that it a a larger and paler ccH than the toarure red cell ADow 
aoce has aiwtyi to be made for tha fact m hidgmg srhetber an anaana a 
macrocytic, oonnocytK or mbroeyuc, aftd (or t^ reason it a ahrars preferabte 
to mike a dagnoab before treat m ent has bees lUrted. 

T?»e larger me of the retwolocyte a rery ncD breaight out in a paper by 
Dr P C Sot Gent and myself— /.*« 7 3fci Rn- 81 75— ahb^ ihh 
was not tbe purpose of the hnestigstioo. 

CoIODel E P M H Early Perhaps a few word* on tbe ward manage 
ment of cases of roslnntntioo and anaemia wxadd interest tbe Sodrty In 
1948 I was in command of an Indian Base Geoeril Hospital (11) for Iwbao 
troop* in BamlJy UJ* locBa. In tbs boapital we had 75 beds drrrtcd entirely 
to these cases. 

1 cannot go nto dmical u tha* aspect of tbe cases was b the capable 

hands of my Officer m-Charge, Medical Dirmc® of the boapital, nh » rot 
with us (omgbL 

A base general hospital b usually the brt poet of caD of war canaluci. 
where they arc tr e at ed to a flmsh. ^\e had psUents m this ward of all cUs^ 
and cr ee d s m Irxba and moat were reiy ill on arrival. 

Total R.aC counts were oflen between 1 and 2 nxmioci per c mm. bb. 
20 to 30 per cent, and woght down to 50 to 701b. Often there was gn>i» oedenu 
of face tod ankles and httb desire to surrire or to eat or dnnt In such 
treatment was usually started in a side ward with intrarmous siTnc. plncose 
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menu in urimib tbc fibrowj tt»n* rather tnofc aroiaQd the cemral vtitrt «f the 
hepattc JotmJc*. In one of oar Iker Uopar apeomeni from a child of T rear*, 
•hoivn here toedght, Profcaaoc Houvoaru poina otft that these a a fur araoartt 
of fibnm* tTAnid the central rein ta well aa around the portal tract*. On the 
«hfT hand, 1 would itate that our cxpcriCDCe at Mulago ta to betere 

that fibrojtt predominatea around the portal tract# aoon, bowerer H a mdent 
around the central mn and n cofiltratiQ^ betir een the colonuu of lircr cell*. 
Our great difficultj t* to follow errer a long penod of time the aetjuefxe of ercoti 
in untreated oaea m human beingt. We are under an obligatioa to treat aO 
caaea as aooo at they arc obaerred and k a tCffiodt to do aerial Irrer btop^ 
on untreated caaea otcT a apace of aeren] year* and thus to wetch the progrm 
of curhoaa. Lircr puncture biopay haa come ut for a good deal of enUebm, 
ind before I reply to thu point I would He to thank those patieota whoae 
courace aUtned them to conaenc h U performed under genr^ araetthesa. 
pentothal m adulta arvd ethyl chloride in children, ao there is no quesUoo of 
tmdue pain. It camea a rery <k£mlc nak and an only be juAified m mber 
unoaual orcumatancea to ohtam fciumicdgc which cannot be found In anr 
other war In ihU lyndrome among children the mortality haa been act a* 
h^h aa 50 per cent Elaewbere I ariU publiah the tcchidqoe employed in 2t)0 
a*ea and the ddhcuhiet and rtika cococnicTed. Nowadaya the mortthty 0 
under 10 per cent and rery aubaumnil gams in knowiedge hare been made hr 
liver biepay 

Br ^^ATE3^iTA pointed out bow bypcrpraeiaaema would render diffi ndt 
the formaliao of nanr enzymea, mdudam tboae in the pancrextk arid mteadnal 
accretMAi. ao that there ought then be difficulty In breaking down and abaorbtng 
food, thus acrouiuing for the undtgeated food in the nooja and tar the abarnce 
of rvmogen granules in the atrophic poncrcaa. I ha t always c on fid cr ed thk 
t he a very tuggeadre point, and ft may explain wby adranced cows fer so 
poorlv on an indifferent naure diet, containing rather targe pelleta of potatoca 
and to forth in tbe mteatine but benefit « much from mIDt The liner and 
possibly also finely tniDed cereal# can be tadded by even amaH anKwota of 
pancreatic and intestinal e ni y m ea, which art unable to taddc a Urge piece of 
potato or meat Certainly if one of tbe undigested peDet* of carb^j^ate b 
obtained from tbe stool arid tested with odme digeaUon am be seen to hart 
been fairly good on tbe eurface of peOet. but it has not started tn the interior of 
the rnJ'*. ITjanka to tbe help of my director Dr Aernx mho, like all my 
directors, haa been most helpful, we hope In Uganda to mrestigate m the near 
future tbe pnxhiction of nteaUnal and pancreatic entrmes, and I am glad to 
bear that Dr \\ATWLcm will be looking nto other aapecta of thi* problem 00 
tbe ^\eat Coast. 

I am pleased to see tbe photographs shown by Sir Geo»ci McRoaoT 
00 kwt'hjorior m India children and to bear the remarti of Dr Ntrn* 
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Dth stressed that this s}ndromc is common m India but unrecognized until 
ccntlj 

I was t cry impressed by what Dr Dean Smith had to say about his expen- 
iccs m •\ssam and m West Afnea In the latter country protein intake m 
line of the diets appeared fairly adequate and the question anses whether this 
isease is nutntional in origin and whether it is a single clmical entity 
r pattern In other words, is this condition due to a dietetic deficiency and 
lould kwashiorkor cases haMng the pellagrous dermatosis be separated from 
lose having no dermatosis ^ My owm feehng is that we must start with ascer- 
imablc defects m the cells and fluids of the body There certainly is a hvpoalbu- 
iinacmia, and this would suggest that there are changes within the protoplasm 
f the cells since this is incquilibnum with the plasma proteins There is 
lalnutntion cellular protoplasm m terms of protein, there is a nutntional 
lefect at the cytological le\cl , this is not sjmonjTnous wath a diet poor in 
irotein The position is parallel to that found in iron-deficiency anaemia , this 
m) be dietetic in ongin, although this is seldom true in men, more often there 
ire difficulties in absorption in its transport and storage, or there are abnormal 
osscs from the bodj b\ haemorrhages In all these conditions the plasma 
ron IS low, there is a defective and retarded and abnormal tjqie ofhaemato- 
loiesis, and almost all cases will improse when gi\en iron ba the mouth, all will 
mproac if a suitable form is administered mtraaenouslj In all cases there 
s a defiaenev of iron at the psychological lead and the end results may be aeiy 
iimilar Dr Dean Smith aaould also ask if cases of kaaashiorkor haaing the 
atllagrous dermatosis cannot be separated from those showing no signs of 
.itamin deficiency, ma oaan aieaa is that advanced cases are running short of 
nany aitamins depending largclj on the basic diets and the preamling infcc- 
Lions, but that an) fundamental division of this sjndrome along these lines is 
misleading and misses the fundamental basic unities of pathologv, prognosis 
and treatment 

It was interesting to hear from Dr CnESTERaiaN that kavashiorkor is 
uncommon along the banks of the Congo riaer, aahere there is, presumably, 
much malana and hookworm disease, but also much fish is taken This supports 
the contention that if protein intake is high, almost indeed excessiae, one can 
contend well with a heaa-a strain from parasites, aahich arc thcmselacs suppressed 
ba the rising immunita of the host Those children who appear to be lightl) 
infected and maa not deaelop kaaashiorkor maj escape it bj reason of exccs- 
siacla good nutntion decreasing the parasite load There is much to show 
that kavashiorkor is rare in the rcalla primitiae parts of Africa aahere, howcacr, 
there is mueh tropical disease, but becomes common m adaanced centres 
where food is bought, Uie soil eroded, famila life has been disrupted and that 
this sjndrome reficcts the stresses of a changing communita 

Dr \ariiR asked about the relationship of inaeTocadosis m the anaemia 
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to tlffioency and I ara only aofiy tliat Dr Loouxt is not here tomjfht to 
aittwcr that For roy cmn part 1 cannot attempt to ttuwrr rt, but rww that 
hit paper it publubed tome co mm ent on hit TtluaWc cootributKm h per 
mlttiUe. The reUculocytc u tmtally tarter than the normal cell bat htniMljti 
canaemja, with It* accompanymg retlculocytoaia, t* teUom macrocytic. 
W cenosi dattliKa tbete anaem^ at nocmocytic. It b tbo certain that tcrcnl 
papers testify to the fact that bookworm anaemia In America and m India b 
tmtalfy quite defimtefy micronic and hypochromic, and that nbeit hypo- 
chromic anaemn occun m s European (from any cause) it does not becom 
macrocytic during the re com y stsge. A\e therefore hive to aii whv ■ dHTcreot 
■tste of affairs occurs m Afnes and, m my opinion, much of the work on 
nutntitional tnacrocytk snaemu to AfrKa and ^au will have to be rc-asmicd 
In my opinion tinder prolonged strain from blood destruction in malaru and 
hookworm the bone marrow devekipe what a being called a hyperplastic rcanion 
wfatcb IS often mscro-oonnoblastic and products retkukicytes and red 
cells which arc both larger than those produced by s normal mairow Thu 
ma aocyto ta doc* not a p p ar e n tly reflect defioeocy of any of lbo« substances 
which sid re cov ery In pemiocna anaenua but refiecu a chrome strain set possiMr 
tbi background of nuligaant malnutntioo i ace these diseases by them 
sdre* do oot m European* or Atitto* produce ersoly the stme kind of anaetoi*. 
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SOME OBSERVATIONS ON THE ACTION OF QUININE, 
ATEBRIN, AND PLASMOQUINE ON PLASMODIUM VIVAX 

M J MACKERRAS 
and 

Q N ERCOLE 


Quinine and atebrin have long been recognized as efficient schizonticides 
in all forms of human malana, and it has been customary to regard them as 
having a gametocidal action in vivax and to a less extent m quartan malaria 
\11 Morkers agree that neither possesses any action on mature Plasmodium 
falapantm gametocytes Plasmoqume, on the other hand, is usually regarded 
as a poor schizonticide and a good gametocide There is ample evidence of its 
destructive action on mature gametocytes of P falaparum This we i\ere able 
to confirm, but we failed to demonstrate any direct gametocidal action in quimne 
or atebrin Plasmoqume nas found to have some action upon all erythrocytic 
stages 

Field (1938) reviewed the various hypotheses which had been brought 
forward to account for the action of quinine Some authors stated that it acted 
only on the merozoites free in the plasma , w hile others, impressed by its failure 
to kill parasites in vitro, postulated that its action was indirect, * c , in stimu- 
lating the defence mechanism of the host James (1934), however, had already 
described the changes in appearance and staining that occurred m parasites 
wathin the red cells when patients \nth aivax malana were given atebnn, but 
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dtj of quminc tberipj thbough by then the count »r» imaUy too km to 
reoder fixh tttetnpU pncticablc. It mu not unutot] for the jtnietocjte coont 
to n*c dunry; the firrt 24 boirn of quiiUne thenpy « tt did m TOU (Gnph 1) 
but from then on the ctwm toTmahly decreased. It •eemi Hrfy that lho*e 
gametocyte*. mhicfa appeared In the orculatioo early m treatment, had already 
completed their derdopenent before the dnij could affect them. 
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On the other haml, we comklcr that qumme inhibited the growth of young 
gametocytea m the aame way that It affected the tropboaohea. TTioae nKroxohei 
dettined to derelop into aoual forma oerer reached the aiage of beln|: rccog 
ruxahk u gametocytet. 

O GRI TraniMnt mm begin wbra ttw tropboaortn ware hok non dun tub 
aii m n . Twt wxt Umited to qimin* a u fp hi t a trweam |l«ni «i mirtvr fc) 
t fai te dfnekd doaei at Z-bouify aaterral* 

Dt/o fa quKuna wa» nn Ttt. tropboirntt* manhrrcd 1^000 par ram, ibry ww* 
maioty tnxe (Fig 1 () an owaaional ■choom Gwoetoertn DOmbered 

-.000 per cjnm md cxfletriUtion «ai . 

Fotff boon alier tb* 6r»t doM iiian> tfufjtusoltn wan alSacwd. AiiiotboJd a<tin*T 


Q AJ» — SoralanJ courM of matiaent . nwndr qiiatfae gjwiuu* I-O daijr to 3 
dan atetara in d e ucai fey doacs (ton fewmija 04 tn grauuN 0-2 dtSj tor $ ctyi 
epaniat t i w ruue 14 and ptawnoqam* grmwoe 0-03 duij to 3 day*. 
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Cural Pmxtke dmdoe* «nd awaquhoirtfccdon nctn m 8^11 OR qoMWfmDr 

0*60 dally 

It is a^^axtta frvi the mpb Aai snsaQ dos es of qun^ rpm l y dnMsM tl* not 
of BcMpGiaafae of tbe puwieei, premnsMT by stialBlrtBt ihose k^ldub noetsai* 
tm to {a ooiae^ TtM epido alnr if l i a l siit r>ffW«o cs of these ot e ei i s tjcp cp tbs i nfe c w iiy 
at the careetocytfs ii g tw4 aut a. 

Atotux. 

(«) Tientfifgtx Dasofe. 

Psni (1932) tns ooe of tbe fim wtsitn to record oboenttioos oo the 
action itdtnn on P rroex. He conssdered Uut It first dcxtrojred the no^ 
then the Khuemts aod fioaDy the gtmetocyte*. Jamo (1934) described mod 
figured {kyep crati r e chao^ in the cytopUsn) asd audeus, together «tth 
abnoraul chimpiag of the pigment, and lU expulsion from the cytoplasm. 

\\e observW the effect of ddino on scrrral pitteots trest^ 'soh ctebrin 
dihydfochlotide gramme I-O on the fim day fotlowed \7j gnniiDt 0-4 daSy 
for 6 daya. Z>et^ of trro of them are gnm bdow 

(I) SLA. ThM petfcn bad tertt«i fever kkJ trcaOBeu befan whDs scfuzoir«T> 
m occamaf. Immedtstefy bsfore tfacnpy die btod cnott nrd raici (Fit 1 ) 
st*ne haif-fTown amo eb os ds (F*. 3 ) •was ftjD-tiewn trophoaorte* aad fe* 
•I' hi firm. N i^naesocytcs wetv ssen. 

Two boon after tSs Errt iam erf strbrto f r a rgeos 0-S the haIr^^own atncrt<»i» wrw 
stdl aai% bat showed abnocmil eb aupm of the pstrOtet, and oecinionaBy CtspneOtttioa 
of rtw cytopfsm (Fia 3 O- The ptroMficte eoateacniee « the fioe pipooit fruwfcs ertt 

• eH aren n stacned fiims. Sesne foum rtfifs appeared normal, bwt ai msoy lbs cyterfjsra 

<ras pals and anUetirwt the nuclei were stdl immd and cttrtpset, end atslued or oer^ 
(Pat. 9 bX Larys crophoenrtes sod schiaaBis »ers scaary botaflotnenrdshovedcMiyi^ 
of tba pje meg t. Afier 4 houn abo« ^ u na es mers mow msftod. and ai sotns erf w 
brjer paxasiSri die ptfEoem ceanpktrly ert ro dad fitea the otcpls«n(Fi| *0- N® 
letioab^ mort iw iB was d e tcc ml m mat prepanun 
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Fig 1 P vi,.ax — nonnal growth of trophozoites 


(a) "^ounc nng* 

C6) Ring* and young atnotboid* 
4 — S hour* old. 

(c) Amotboid* 8 — 12 hour* old 


(d) Amoeboid* 16 hours old 

(e) Amoeboid* 24 hour* old 

(f) Large amoeboid* 28 — 32 hour* 

old 


(r) Prctchuont* 36—40 hour* old 
(h) Early schizont* 40 4 4 hours 

old 

(0 Schizont and rosette 4 4 4 8 

hour* old 
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tic 3 P iu,a.v trophozoites dunng atebrin therapy 
From patient SLA 

(ill \oun(; nne before therap> (if) Amoeboid. 12 — 16 hour, after firjt therapj 

(i.) Rinji. and amoeboid. 2—4 hour, after fir.t <') Half cron-n amoeboid before therap) 

lhtrap> (/) Amoeboid* 2 — i hours after first therapy 

(r) Amoeboidi 6 — 10 hours after first therapj (t) Amoeboids 8 — 10 hours after first therapj 
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(3) HEA. Btfora trestmeat bmi. there were pwmt 4 JOO trnrJ m aJtrt p-r r tm j 
pet cent.'wm mc»,67 per ctnL^ounxKBOtboidi and S per cnt. 

Fcm bcim after the 5ru 6cme t» incrcaw ia (le ta Uk ■moeboti* vtre bmcvI, b<n 
•Q fotnu tm* ttai pretenc, nd ^ coora bad tne r med tiathtlp due to t eh faofcety 
trat ocomioc «beD traatment waa ioathutnL Eic^ boon after the fint doac, no 
prradtftCDti oor acUunta treta found, ac^ the axmt waa be fbafc n to lalL Tba peme 
•inMboids had ceaaed to fTMr and rnwr tren d kio tt i ratkn thep fxosed 76 per cent, 
of tfaa trophc no j tei , tfaa rett (24 pet ceat.) befagr naf*. fip ektenth boa moat of tba 
tt op fc wQi tea ptea er J th«>ed tigsta of defcnataun, aod the count fawl deemaed ^ abeot 
SO per cent. N new rfac* appeared and the blood waa fira frm etexual form* ti boun 
after the ftrtt dcoe of aatnin. 

WUJa tba blood waa beaw ct e ai e d of oophovedtai during the flat dap of iherapp 
Roatoeptea incrcaaed m oar u ee n end. ahhoo^ Doa-Atfactira {be no apparant raan 
mnediiietp befoea tberapp wm aorted. thep inanami nonmJIp nl then r ninin«Ki hgtdp 
inf ii c tn a op to tbe ettninc of the third dap of traatinant. Moacpihou were anil bfecod 
OD tba f o ur th dap bat both Domban «td iaft tU r i ty of tba (ametoeptes «eT« fiOlaf 
rapldlT (Graph 5). Througboat treatment, tbe p ci lenaj a of mala pma toe p te a ftll ateadJp 
trva 46 per cent. «a tfaa fiat dap to X) pee cent, a tba aeenod dap Q per cent, on tfaa 
third dap az^ 0 per cent, on the froith dap of trealmesi none %m letogidud on tba 
fifth dap 
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GaxMi S. Paraaita denasnea and moaqal mfettl*' rtiea «i HEA on awbm tberapp 
H mu Btw m aa m Graph i 


(t) Psrftaf rrearttrtt 

No Tohimcert on rouurvc atebno luppnatioa abowed nucroacopwaUp 
dctectiWc oombm of P rrraj in the orcniji on {FAittrr 1W5). fIo»ciTr 
tbe effect of gtnrtg antjll dQ*c* of uArm, mhen trophmortc and pmnccyxe 
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wd the« produced few lacKwoite*, Kletan *cfabant» (t* nwettt*) wWi wmi aad ekw 
incTtaartn wen wen V> hewn tfttr tba fint dom of plma»craiae and u S3 beun, tomt 
wm fnuntl with cfam four arwl efsht rarramcn. 

(4) Gcwrtacyt*,— W could not Mditwnjnlr «i*d7 tb« mocpbokclal d unf ct faa 
dw iw j>« tt K.j te «. at ther »«« titmuUr oeator In both patlmu, but at lean me aorml 
male md ooe notmil fecoak tM a atoey t* wero mcs SO boun after h if tbciipy 

(i) iMfecimty oj Gmiutocyteu 

A tingle dote of platmoqutne tng 10 bx4 produced t remtibiUe effect 
oo P jalaptnm gtn>etoc7te», oueng them to loae tbeir Infectivity la about 
15 henn and to dmppear from the btood ttreun in 3 or 4 daya. Ita effect «n 
teited oo one patient, ROW who had mnncrmi P mwx garn et ocytes m the 
blood. There w*a a decreaae lO the bearineij of the got infectwn m moaqurtoea 
fed oo Mm 18 hottn after treat mefU, but tbejr were still becoming infected after 
30 houra. Exfi^eQation of male gamctocjtea was obaer\'cd, no Infected 
moaqujtoea were obtamed at 42 houra. It would be Inadoutilble, however to 
attribute thii aoldj to tbe drag green, as sudden changta m lofectmty were 
frequently obaerred, unrelated In any way to ticatxocnt. 

The percentage of cytta dymg and becoming dutinUed iocreated from 
bit^ to bitch, but auffici^ derekrped oormaBy u> prodoce faxriy heavy ^aod 
mfecbana m all batchea of moaquhoca fed (tna 6 to 30 boun after plaamoquise 
Thh ti m itroog cou trm to what occurred In faloparum Infeetlm, hi which 
any cyata formed la moaquiteea fed at 15 houra died, and no iafealee at all 
u.xiifi e d at 31 to 25 houra. 

Numeroa t t oph aw tea were preaent u tha adrodoal, and new gameto* 
cytes were probably cetnmg uno the cimibtioo eontmuiUy Tbcie Qew 
ga rn et ocytea either escaped the acooo of tbe drug m some way or rrm 
gunetocytes are ooC as auscepdble to plcsmoquloe as are faidparlum gaioetocytei. 

The obeerratlocu are set out in Table IL 
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It would have been interesting to repeat this experiment using larger doses 
of plasmoquine, but this was impracticable owmg to pressure of other work. 

Discussion 

From our own observations, and from the evidence produced by other 
workers, it seems probable that quinine and atebnn act in an essentially similar 
way, and that their action is confined to stages which are metabolizmg haemo- 
globin There are several significant facts in support of this hypothesis 

(1) The changes we observed were confined to growing, erythrocytic stages of the 
parasite Full-grown gametocytes are unharmed by the drugs, and can develop normally 
m the mosquito We do not know, however, what happens to schizonts, which come 
under the influence of the drugs during the brief period between cessation of growth and 
sporulation , some apparently may complete schizogony (cf GRI, p 446) 

(2) Pre-erythro(^ic forms are able to multiply normally, subinoculation experiments 
showing clearly that the first generation of erythrocytic forms mvades the blood stream at 
exactly the same time in volunteers on quinine and atebnn suppression as m controls 
(Fairley et al , 1947) 

(3) In bird malana exo-erythrocytic forms are unharmed by these drugs Chicks 
infected with P gdlhnaceim may be cured of the blood infection, only to die later from 
the invasion of endothehal cells m bram capillanes by e-e forms 

(4) The exposure of erythrocytic P lophicrae to these drugs in vitro at low temperature 
does not produce morphological changes m the parasites (Hewitt and Richardson, 1943), 
and It 13 extremely unhkely that any growth could occur under the conditions of the 
experiment 

(5) The findings with P vtvax hold equally weU with P falciparum, except that 
P falciparum gametocytes can complete their growth m the red cell m the presence 
of atebnn in suSicient concentration to destroy asexual forms They show, however, 
ewdence of disturbance of haemoglobm metabolism, smce many are unpigmented (Sinton, 
1938) 

Plasmoquine, on the other hand, affects all stages, irrespective of whether 
they are metabolizing haemoglobm or not, and irrespective of growth Game- 
tocytes are affected, those of P falciparum being pecuharly susceptible 
Pre-erythrocytic stages are also affected, subinoculations from volunteers taking 
mg 80 daily for the first 5 or 8 days after infection bemg negative at the end 
of the normal pre-patent period (Fairley et al , 1947) P lophurae showed 
morphological changes when exposed to plasmoquine in intro at 6° C , and, 
when this blood was inoculated into a new bird, there was great delay in the 
incubation period and changes in the parasitological response which suggested 
that only a minute fraction of the parasites injected were viable (Hewitt and 
Richardson, 1943) 

In addition to the modes of action outlined here, two others have been 
obsen ed recently Paludnne has been shown to act upon the dividing nucleus 
of the full-grown trophozoite, so that merozoites are not formed (Black, 1946 , 
Mackerras and Ercole, 1947) , whilst m expenments with P falapamm in 
vitro sulphadiazme has been showm to act only on the divided schizont (Black, 
1946) The metabolic processes of malanal parasites are obviously complex, 
and different drugs obwously affect them m quite different wajs It seems 
probable that those, which affect the nucleus, are the most likely to be effects e 
against all phases of the parasite 
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SotM.«IY CcctCLTMOXl. 

1 The ectioo of quimtte mnd etebrbi on the erythrocjtK c)ck of P trr*x 
U dffect, end U cridenl within 4 boufi of ond tdimnlitritloQ of the drug Growth 
a rrtjxded or ttoppcd* end motphologtcal tigtu of degeaentktn eppcir la til 
fi cnim g st^tt. 

2. Pcrtsttes of s turfk brood rvy m thiMr naceptibiltty to qubibe Knie 
bong qukU; dottoytd, wh3t otKen cootloue to grow ijowly for many boon. 
P rrttfx tropbozoites of aU tges tn more tutceptlble to the acuoo of atebria 
than of qulmoe. 

3 The>e drug* appear to Mt by lohibmnf the metabohsm of hiemogkibla 
They hare r» action oo paraaiec* wbo»e growth u ludepejideiit of thli prote in , 
DOT on garoetoc^’tea whkb hare already completed thnr growth. 

4 naamoqcuDc tcU more aa a geoeral protoplaimic potaoo, rta actwo 
beuig tsdepeodextt of cugc of growth or cubnmc lued for metabolwm. P ctrex 
gsmetocyte* appea r to be leaa aenthiTc to plsmoqiuoe thao are tboac of 
P f«lap*nm. 
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4S6 AXTI UAIAJLU ATO f rAUSTAtVit 

In Tibk I the tnislmma gwwtocyu count* of patient* Itudcquady 
»appre**cd by quimae are Mt out In rriujoo to the racdraum tropbomfte 
count* and the number of dtyt tiophoamtc* had been pte*cnt before therapy 
began. Only tho** ptticnU ire Induded, m wfcocn gamctocytc* ibould hare 
tppored before any pUimoqutae wa* g rr en . ft wfl] be teen thit only ow 
wt of *eren ■btmcd any gamctocyiea, and thia p ati e n t hid bad trophoiofte* 
preient for the longe« pmod (H day*) »hco treatment began. 

Mean plamta quliuiie fere!* for the group on gramme 033 daily nnged 
froen 035 (nummum) to 2 15 (nuximcnn) mg per L, and for the g ro op on 
gramme 066 frem 0 65 (miiumum) to d-OB (masimuni) mg. per L 
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In Tabic 11 drtjoi* of the gtmetoeyte production in paieta* treated inh 
qujnme are let out If treatment waa begun by firing *i^ doae* of qnimne 
{gramme 0 33 or gramme 0-66) dafly for a /err day* before comroeoong full 
therapy gametocytei ippcsrcd more fre q o e ndy but tbe count* i.«re low 
ahhougfa tbe trophoaofte* »oiiietimci readied dcnirtje* in exceaa of lOOfCO 
per cjnm. 

Tte»c fifum may be compared wrtb those for a group of Toiutaecra P'” 
partial therapy whh aicbrm, folkwed by ranew* modilicatioQj of the atandara 
ccuxie of ueittncm (Table III) Thia group a comparable with Croup II 
in Tahie II they had prerkim espoaore to P fdafitnm without a cCnical 
attack. 
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Table II 

CAMETOC^-TE PRODUCTION IN EXPERIMENTAL SPOROZOITE-INDUCED MALARIA FULLY OR 
PARTIALLT TREATED WITH QUININE 


■ 


Dajs 

trophozoites 
present when 
first treated 

Maximum 
trophozoites 
per c mm 

Maximum 
gametocytes 
per c mm 

Type of th 

Partial 

crapy used 

Complete 


AAN 

0 

84,000 

8 


Q AP 


AUS 

0 

108,000 

0 


Q A. 


ARM 

7 

315,000 

0 

— 

Q AP 


BAR 

7 

240,000 

0 

— 

Q A-P 


HAY 

7 

90,000 

0 

— 

Q AP 

I 

STE 

8 

32,000 

0 

— 

Q A 


COW 

6 

290,000 

4 

Qumme 

QA.P 


DEL 

9 

147,000 

60 

, 

Q,AP 


1 GRE 

0 

27,000 

0 


— 


' GRE 

0 

16,900 

0 


Q AP 


WAR 

8 

396,000 

3 

( 

Q AP 


BUN 

8 

273,000 

1 

1 

QA 

n 

lAW 

5 


0 

— 



KEN 

1 

0 


10 


Q AP 


Group I — First attacks in volunteers not previously exposed to malaria 
Group II — First attacks in volunteers previously exposed to P falapannn, suppressed and 
cured of first mfecUon, and then reinfected after intervals of 3 to 4 months 


It will be seen that the numbers of gametocytes produced, when quimne 
was used for partial or full therapy, were very much lower than those observed 
when partial treatment ivith atebrm was used They were also lower than when 
larger doses of atebrm (gramme 0 5 daily for 3 days) were used, or when 
paludrme (gramme 0 3 dady for 10 days) was given (Mackerras and Ercole, 
1947) This suggests that qumme prevents the growth of young gametocytes 
in the same way that it inhibits the growth of trophozoites tn vitro (Black, 1946) 
Our results thus confirm those of Sinton (1938), who found that qumiiie was 
more effective than atebrm in reducing the number of potential gametoc 5 ite 
carriers 

Sinton’s results and our own may appear, at first, at variance ivith those 
of other workers who have reported high and prolonged gametocyte waves 
after qumme therapy Field (1938), for example, gives details of two cases 
where this occurred However, he was workmg m an endemic area, and his 
patients were Indian or Chmese labourers who might have had previous 
infections 
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In iporaxcqte-mduced fikjpinun mihtm, fimoocyte* imoDj aj^xareJ 
to 1- day* after the fim trophoaorte* were defected, and a aimilaf iflteml 
occtirfed between tbe peak* of the tropboiortfi and gantetocjte ware*. Tht* 
long mtrriij between the appearance of tropboaoitca tJ>d of gametocyte* u 
uauilly interpreted to njctn that filopirani fatnetocyto requtre 10 dap or w 
to dei^lop. It may be k»« thin thia u gametoepe* appeared “ 

irophooottc rodoced malxm and the peak of the gamctocjte ware ufuaDy 

occurred about 8 dap after the peak oftbetropboaortc ware. Homcrer tf acenu 

endent that they requtre a moeb loafer pe^ to roattrre than do achi rart*, 
and that the effect of therapy upoo the dcrdoplnf faDMtfocjtea will be owerred 
not at the tune of treatment, but aome 7 to H dap later 
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(a) Suppressive doses 

Gametocytes as well as trophozoites sometimes appeared in volunteers 
infected with falciparum malaria which was incompletely suppressed by small 
doses of atebrm The gametocytes were usually scanty, but in one volunteer 
(FOR) on atebrm gramme 0 3 per week, who remained ambulatory, gametocytes 
were present for over 50 days, and counts ranging from three to 530 per c mm 
were recorded Mosquitoes were fed on him on four different days, and well 
infected batches were secured on each occasion During the period of observa- 
tion this volunteer’s plasma atebrm level averaged 113 microgrammes per 1 



Graph 1 — Parasite densities and infection rates m mosquitoes in FOR on inadequate 
atebrm suppression 


{b) Therapeutic doses given when gametocytes were already present 

Large doses of atebrm given when gametocytes were present m the blood 
did not influence their numbers, morphology, nor infectivity to mosquitoes 
One patient, CDS, was allowed to remam infected for a considerable time 
the seventy of his attacks being controlled by intermittent small doses of atebrm' 
Full treatment was begun on the 50th day, just at the peak of his second gameto- 
cyte wave Mosquitoes were fed every second day durmg the penod of quimne 
and atebrm therapy, and the results are set out m Table IV The decrease 
in infectivity which occurred was no greater than that usually observed in 
patients, who were receiving partial therapy 
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c) Tken^tK dan pint htfort tamttocyin «m pretni ii Uaoi 

If alebnn grtmme 1-0 to 3“1 were giren danng the oeirte naje of the 
mfcctKm, when only trophoiottei were present it uroally tcfrahtaled the ittKk, 
but *cIdoTO prevented the <ppe*nnce o( gjjnctocytei 5 or 6 dtjs Uter Tb* 
•eqoeurt O’** observed m tboot SO cuo. Tlw gimetocytr* ippetred b 
dcftfitiea which cwdd be corrcUied, on the whole, with tbc Uopheaont doaitk* 
prenouiiy observed, snd with the degree of munrnihy p o i» e< »ed by the pitient 
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MorpbologKsH) however tnsny of the gsmetocyte* were ibnorroil m 
one r esp ect, nemdy In the unount of p graent present. The jwoponioo rfected 
rtned enooDously end sotrretmics rcsc i w d 100 per cent It wu aurl to let 
every grtde from completely onpigmeoted to hilly prgmented gimetocjta m 
the sKne pittcnt, bot the ntfionty contsmed it leiit a few 6ne grtnidc* of 
pigment 

In other respects these gimctocytei sere nocmaj Their mesrufctomt* 
fell whhm the normal range. cytopUam and nucleus appesred aarmsl, tftd they 
proved capable of infecting moaqurtoes. 

TT*e prevalence of onpigroemed and slightly pigmented (otma ctwU be 
correlated utth the anrotmt of atebno given to control the aaifo altadi, and 
indlreetlT with the state of immunity of the patient, aince the mnre Hnnuffiity 
a patient posaetsed, the less altbnn he requtn^ to control the tropbororte deow 
lies and tbc fewer were the abnormal gimttoc)te3 produced. Tbc apaong 
of the doaea aUo influenced the reauk. la two or three large dosea oo conaecotrre 
days had more effect upon ibc gimctocytea developing « that tune than the 
same total araount spread <r>v • long penod. The setpieace of erenta m a 
typical caae, FLE, ta shown m Graph 2. 
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Obsenations were made on gimctocjtc production in patients infected witli 
rclatncl) atcbnn-rcsistant strains of P falciparum from the Wcuak area of 
Neaa Guinea (FAlRm ci al , 1946) Although these patients usually required 
atebnn gramme 2 0 to 3 0 to control the trophozoite wave, the proportion of 
unpigmcnted or hghtlj pigmented forms in the subsequent gamctocyte wave 
seldom exceed 50 per cent This was in marked contrast to the results with 
"normal” strains from South-Eastern New Guinea In these the trophozoite 
wave could usually be terminated ba atebrm gramme 1 5, and the proportion 
of abnormal gametocjtcs w as usually in excess of 50 per cent (Graph 2) 
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lOOa- 

50 ^ 


H 


ra 



Graph 2 — Parasite densities and incidence of abnormal gamctocjacs m relation to 
therapy in FLE, treated with atebnn 


1 he trophozoites of relatively resistant strains arc able to grow’ and multiply 
in the presence of a considerable concentration of atebnn, apparently metabol- 
izing haemoglobin m the normal way It is therefore not surprising that the 
gametocytes grow’ing in the same environment should also metabolize haemo- 
globin, and produce pigment, as they would without atebnn With atebnn 
sensitive strains, on the other hand, the trophozoites are unable to grow in the 
presence of a certain concentration of atebnn Gametocytes, however, succeed 
in growing to maturity, but not m producing the usual amount of pigment 
SiNTON (1938) suggested that the pigment was formed, but was extruded 
by the parasite under the influence of atebnn This may be the correct 
explanation, but we have not seen evidence of extrusion m the manv preparations 
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from tKe penphcrai blood wtJch we rtinuncd. Id tU od>er ropect*, t g 
rdxtKinsIup of dcrcage to the productloQ of unpi^TDCoted forms, ind bdurkwx 
of these forms In the mosquito, our findings sgiec closely with ha. 

The behsTiour of these forms sru studied in smears made from bkiod 
in the stomach of the mosquito at Intemls after feeding ExfiageUatko of 
unpigmented male gametocytes, and feruToatJon of anpigmeirted fonale 
gsmetocjtcs were obserred. The oDpigmented ly g o tcs dereloped st a uomul 
rate, for ming unplgnseirted TCnmailea, srhkh lo tunj pare nse to anptgmented 
cysts. TTicse cysts grew Dormally aod there b oo reason to suppose that ther 
faQed to produce spomzoitea. This could oot be proved, bow ever since p ig ment 
cannot be readily detected if at aO, in a sponibtJng cyst. 

PumoociNi. 

The remarkabk effect of small doaca of plasmoquine on P faifip€nm 
gametocytea has bees recorded by many ob ser vers (Butsot ti aL, 19^ jouci 
and GiovaioTOla 1933, etc.) Id prehminary cjpenmeots, see found that 
motquhoea fed 3 boon after adminbtration of a singk dose (oig 10} became 
mfccted, but tint after 15 boort do Infection was recorded. We then set up a 
more ebboratc experiment, choosing a highly infectima donor and fcedhig 
mosquitoes at frequent InierrtU daring the first 15 beam after a sargic dcse rf 
plasmoquine mg 10 The results are set out in Table \ 

Ttsia V 
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It will be seen that the sporozoite rate began to dimmish dunng the first 6 hours, 
although large numbers of cysts \verc formed At 9 hours there was an abrupt fall m the 
number of cysts per gut, and many of these failed to develop, the sporozoite rate falling 
sharply After 15 hours very few cysts developed, and no gland mfections w6re detected 
After 25 hours the gametocyte count was still high, but no mosquitoes became infected, 
although exflagellation was observed The count then fell steadily and was reduced to a 
negligible figure 4 days after the drug had been given, and the few gametocytes then 
found -were degenerating 


Conclusions 

1 Mature gametocytes are unharmed by qumme and atebnn, but are 
peculiarly susceptible to plasmoquine, a minute dose (mg 10) being sufficient 
to render them non-infectious to mosquitoes within 15 hours, and to cause 
their disappearance from the blood in 3 or 4 days 

2 In the dosages employed, quinine inhibits the growth of young 
gametocytes, whereas atebnn affects their metabolism in such a way that they 
appear unpigmented or tvith only minute amounts of pigment These 
unpigmcnted forms are capable of infecting mosquitoes 
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•<66 mjinu cr« a wut afkicam rntm of a rALcrrim-v 

troll wtrc patKnU hi Horum who bad uodeTBOoe nulam ibcnpy 

fcr nniTTOyphaM with the MidagMw itram of PiasmoJtvm trrax or m torw 
c«», wnh European itrama of P fdloptmt, 9 or mote yean prcnoujly but 
bad not been eapoaed to roalaml mfecUoo of my kind dunng the ImeTTenini: 
period. Eighteen of the pattenta bad taken part in the propbjlaaic tmli, but 
nooe had derekiped owt malaml aoacki. (Comx, Nfcm, Stan and 
hLurrof 1949). 

\UraLtmt and hli coUea^ruea at the Urerpoo] SchccJ of TropicaJ Mediciae, 
» bo were the first to loe paludrine In the treatment of human nularo, pobEihed 
rc eo f da relating to 22 patients catmally Infected with ^\cst Afmn ttrami cf 
P faiapanan 16 of whom were cofial(fcred to be auffenng from primary 
Specific treatment was wlthhdd for aevcral days in ord^ to ensure t^t tpon* 
taneoQi core of the attack wii not occurring, except m cases stben the conditkn 
of the patient was too aenous to allow of thla procedure. The dosage of pa] odnne 
sdminktered rtned from tng 50 to mg 600 twice daily orer ■ period of 14 
days. The riirricil response was satisfactory m aD cases, and was as rapid m 
thm r ecer v iog mf 50 of the drag twice c^ily as in those wbo were grren a 
dotage ten thnea as great. It was not pcaaible to determine the radi^ cure 
rate, owtng to difficaltKa m foQov up (MifiatArm Axooa rt ah, 1945). 

FAnifT €i aL (1946) rqj oned radical cure m 41 out cf 41 natural, and b 
46 out of 47 eape nm eotiliy tndoeed apensorte bfectioQS with New Goioea 
atrtma of P falapanm treated with a 10 days course of psladnne ref. 100 
thrice daily In matt cases there was rapid clearance cf ascruai psraahes from 
the p en p hoal biood, but though the orert attack w as readily controlled, erca by 
very low doaage the dmical response was described as not rapid.” Game 
tocjtea were not destroyed in the perfpberal blood, but were rco de itd 
Doo infecihe to mosqmtoes for a variable period depesdinf on the me of the 
dose admmutcred. 

A number of ther a peutic tnab with pahidrine hare been earned oot Id 
I ndu and in Malaya, with generally farottrahle results. The drug has proved 
particularly taeful among lalxnr forces md Tillage popuLmona, where a sbgW 
dose treatment of mg 300 has been widely adopted. The great mijorrty of the 
subjects treated hare, how e r g been peraoas possesnnj some degree of tolmoct 
as the result of prmous infections, and there is nttlc cndcoce from ethe r 
country as regards the radical cure rate CaacDOLU (1948) has drawn atteoutm 
to the cnstence m India cf strains of P falapanm which are ooi radanify cured 
by a dosaje of paludrine mg 300 daily for 10 days, atmg the ease of t patient 
who experienced a second attack 9 after the completion of treaimeirt sod 
a third 11 days later Other reports from practmooers in India sod Malaya 
indicxte that for the treatment of faloparuro mfectiora In ocn-unmuoe persoes, 
p*] drmc unaided is not entaefy adequate as a therspetOtc agent in the dosage 
orig ina lly recommended. 
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Comparatively little data have hitherto been published regarding the 
treatment of malaria in Europe with paludrme Bettini (1948) has, however, 
recorded details relating to 94 cases of falciparum infections treated at Posada, 
Sardinia, with paludrme mg 100 thrice daily for 10 days, followed by a weekly 
dose of mg 100 for 3 months The clinical response and clearance of parasites 
from the peripheral hlood was satisfactory, but in 17 of the cases relapses 
occurred within this period 

Widely divergent accounts regarding the efficacy of paludrme in the treat- 
ment of malaria have emanated from different parts of East, West and Central 
Africa Some of these have been favourable, wlulst in others it has been alleged 
that the drug has proved unsatisfactory m the treatment of falciparum infections 
as regards both clinical response and radical cure The most frequent cnticism 
has been that owing to its sloivness of action, serious symptoms have persisted 
in many cases for 3 or 4 days, sometimes longer, necessitating reinforcement 
of the treatment with mepacrme or quinine In the Belgian Congo, however. 
Van Riel (1948) has reported that the clinical response in 156 cases of falciparum 
malaria in Afncan labourers treated with paludrme mg 100 thnce daily was 
of the same order as that achieved by mepacrme or quinine The radical cure 
rate was not stated 

The investigations recorded below were undertaken with the object of 
clearing up some of the points at issue regarding the treatment of infections 
with African strains of P falapamvi with paludrme 


DETAILS OF THERAPEUTIC TRULS 

Thirty-one patients were arranged in groups as shown in Table I Pre- 
limmary tnals had shown that a dosage of paludrme mg 300 daily for 7 days 
was inadequate for the production of radical cure Groups I and II were planned 
to ascertam whether doubling the period over which the dose was given or 
doubling the daily dose over the same period would have any effect on the 
course of the disease , Groups III and IV to test the value of reinforcement 
of a paludrme course with mepacrme or quinine given on the first day of treat- 
ment , Group V, to compare the effects of the above regimes with that of 
quinine only , and Group VI to study the comparative effect of a single day’s 
treatment with each of the three drugs under trial 

Drug administration was under strict supervision throughout, and a record 
was maintained of every dose given, each entry bearing the signatures of two 
of the nursing staff Treatment was commenced in all cases as soon as the 
temperature reached 100° F , provided that parasites had also been seen in the 
peripheral blood (thick smear) 

* Throughout this paper the term “ relapse ” has been applied to an> recrudescence 
ot fe\ er wth demonstrable parasitaemia subsequent to recovery from the pnmarj' attack 
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Etch patient w« mfected by ottrarenoui boculttion of t ftupenocm of tbe 
talirtry jltod* of two infected motqiritoei, by the technique docribed by 
Smm (1937). The tpocotoete cwutt ia mpect of etch mfectKm, ahicfa repce- 
tent* the ht um oai nurober of iportBohe# taually injected, b ihcnrn in T*ble 11 
tojether with the date of Infection »nd the lei^th of the fnoibatkm and p« 
patent peiioda, 

AS the patient* receired their iofcctkwi frocn Uw tame batch of moaquitoca. 
Tboae m the firtt three grenp* were Infected mthln 24 boura after t^ fim 
detection of tpcrcecitea In the taiiraty gbnda, the ranaindcT 4 day* Uief The 
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mojqorto Infection* were rery heavy andtatbebatchwtafedoatusariolmion 
only froco the nme when ib< firtt oliejau ruptured, h wu to be espected that 
the iramber of aporoaortc* i tweeted on the aecond occuion would be greater tbaa 
on the fine. Actoifly the tporowrto count abenred that the member* of Croup* 
\\ \ and \T l eco Tcd on *n rwafe three tune* *» many »porciolte* u thc*e 


In the other three group*. It will be noted that die length of the pre-p atm 
period to thoae iDOculittcd on the fir*i occaaioo raned frero 7 to 10 day*, wherca* 
m the ca»e of the teaXMl tod moee heavily nfeded batch of patient* ft wa* 7 
day* jn erwy caac. It ci endenl that though thii perwd may be *bortc«d to 
•omo e*te« by Jnertauag the do*e of ■poraaoue* injected, b cannot be reduced 
below t certaia Imiit, whwb i* pretumably determined by the length of time 
required foe comptetton of the pre-erythrocytlc plia*« of the pamrtic cycle 
Oar mulu afferd no mdicaUon that the doa^ of »pororo«c* h» any app«- 
cabjc effect on the aereniy of the aub#eqoeia duucal attack or on the frequencr 


of reiap*e. 
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1 

Group 

! 

1 

Subject 1 

Date of 

infection ' 

1 

Sporozoite 

count 

length in 

dll'! of 

Incubation period 

Pre-patent period 

I 

1 

EC 

nn 4 H 1 

10,000 

7 

7 


EM 

1 

07,500 

7 

8 

1 

IT 


SO 830 

0 

!) 


GW 


176,000 

10 

8 

1 

SB 


88,300 

7 

7 

n i 



No count 

7 

7 

1 

HG 


101 coo 

n 

0 


E G 


10 000 

8 

0 


FM , 


98,000 

7 

0 


AP 1 

I 

101,000 

7 

7 

III 

S R 

1 

26,000 

7 

7 


T L 


09 000 

6 

8 


WC 


07,000 

7 

7 


M h 


114,000 

11 

10 


IS 


80,600 

8 

8 

IV 

DG 

17 048 

4 500 

7 

7 


HC 


196,000 

7 

7 


VC 


208,760 

7 

7 


FW 


205,000 

7 

7 


EC 


200,000 

7 

7 

V 



223,260 

7 

7 


WE 


122,600 

7 

7 


LH 


272,000 

7 

7 


GR 


140,000 

7 

7 


1 JF 


207,500 

7 

7 

VI 

H B 


216,000 

7 

7 


GB 


200,000 

7 

7 


A.G 


100,000 

7 

7 


WH 


600,000 

0 

7 


JK 


276 000 

7 

7 


EM 

1 " 


8 

7 


RESULTS OF TREATMENT 

Details m respect of Groups I to V are summarized in Table III and in 
Chart 

Group VI — It was intended that each of the six patients in this group 
should receive a single day’s treatment only m the first place, but m three cases 
this plan was modified on clinical grounds 

Cases 1 and 2 (quimne hydrochlonde grain 10 t d s for 1 day only) both continued 
to have pyrexia throughout the third day after drug administration, and it was not con- 
sidered advisable to leave them without further treatment any longer They were therefore 
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riw 4 (mepoerma nat 30i) uL» for 1 day enJy> Ternperrtar* ftD to norcuf "** 
ho«n after the fim dote but » the prerwu* d aiicaJ hartwy f*,***^ 

OMiidcTed afriiabb W oWiboU further nteafic treatment- H wai therefor* pi*r«i <" 
comm of pakjdrine tiif 9n0 r«Ke tlajy for 10 day* wd Itiu* ilwidd property U 
ndered a* member of Grwp R There w me of tempmttire to 99^ Fool^ 
ihifd day after»fech Hoonomiedator befownceimJ pataartr* were *e*ti n the penpoerti 
blood up to the third day after iha firrt doM of roepajrrw There ^ been « 
CUnStmtodrinecnc »Wcd forldayonly) 
after the firir door butn»ew99<t F on th. reenter' of »lntd and fourth day^ 
th«tber*wM feiar/reapmodafeday* nhen aeeond mert attach earancace d. *tert> 
««* treated wrth patednn* ta# twm dady for 10 nW Gw 

Crsn the third day fotWi* dn^ *kTuittirrat»ao n t^hru attach, and fmmd-ae^ 
d*T after crenraeneement of treatmenr an the aeond There haa been no furifirr jncMna. 
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Case 6 (paludruie mg 300 t d s for 1 day only) Temperature fell to nonnal 64 hours 
after the first dose, and remained at or below this figure for 14 days, when a secxind overt 
attack commenced, whjch was treated wth paludnne mg 300 twice daily for 10 days 
blood films were negative from the second day after drug administration m the first attack, 
and from the third day after commencement of treatment in the second There has been 
no further mcident 

The chief feature of interest in the history of Group VI was the slow 
clinical response following a single day’s treatment with quinine as compared 



Note —Black areas denote penods of fever in the primary attack and in relapses 


With the very rapid action of a smgle day’s treatment with mepaenne Paludnne 
occupied an intermediate position in this respect Deductions from so small 
a group of cases must necessanly be of limited validity 

OBSERVATIONS ON GAMETOCYTES 

Except for a single female crescent seen m a thick blood smear from a 
patient who had been treated with paludnne mg 300 twice daily for 10 days 
reinforced with quuune gram 30 on the first day, no gametocytes have been 
observed in the peripheral blood of any patient who has not expenenced a 
relapse Conversely, with one exception, gametocytes have been found, often 
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m Ttry large munbcn, la Uto pcnpbenJ Hood <rf evwr rcbpcr^; ca*c All 
the»e patientj were trealed for iJjeir relapse witJi paludruw mg 300 twice dafly 
forlOdayi Mcwqmtoea (jJ rtepAaws) wert tDwed to feed on the tw^j 
•hawing the greatest deimty of crctccna at Titying InterrtU after ilie la« dose 
of paludrine ww taken, but though e* of male giractocyta occurred 

regularly no vermicula were obaerred, nor were odeyn aeen oq the atomirfi 
min, orer a period of 2-1 daya. Dy tEua time gametocjta were no longer praeat 
m Dumben •uffidetu to cause infection in the moequrto cren had no drag 
been taken. 


Disccistay 

The uitatandiog feature of the loeeadgationa here recorded b the signal 
ftHuie of paladnne, unaided, to effca a radxal curt of infectioru with the 
Lagoa strain of P ftktp^nm tn marked contrast with the ftodioga of FAntiT 
end hn coUeagues b respect of mfectrona wnh New Guinea straloi of this tpedes 
of parasite. In odt aenes, 90 per cent of the cases trtaled with pahidnnc alone 
relapaed within 3 wedu after completion of the course, and 33 per cent, of 
these rdapaed a aecond time wbereadi, b FAttuy** series of eapenmemallj' 
mduetd sporonnte infecuou, radica] care was effected b 48 cases out of 47 
We do not consider that any other lecord* of thmpeut e trials with palodnse 
which hare cocne to our oocice are directlf cocopxrable wnh oora. The najonty 
relate to patients possessing aotoe deg re e of tcfeiatice as the result of p rciie o * 
lafectioa or beesuse speceftc therapy hat been withheld in the Inidal stage of 
the atts^ Tor the proper craftatlan of the efficacy of an snttraalaml drag tt 
IS csscntal that ns admimsirsnoo be commeTKtd early in the attach, before there 
Etas been time for the budding up of any subsuntal de g r ee of Immuaity tod at 
nsctly the tame stage of the djsease in all cases. 71^ dosage of aporoaones 
inoculated aboold aho be as heary as any which might be encounlmd in utnre. 
The fulfilment of all these requireotenta U only poatible utxleT cootrolW 
expcnmental coaditions. 

It may be argued that the West Afnoao itnb of P Jalnp^nat used by n* 
u ttatunHy resutant to pihidnnt, but agamst tha it ahcmld be noted that the 
drug p ror e d entirely ad^uate u a causal prophybetK of mfcctiom with iH* 
strain, that control oI tl>e duBcsJ attack aad dearince of asemal parai rt ea ff«a 
the blood was as rapid as iti the reports of moat otber workers ted that game- 
tocytes were ren<iered ocn-mfecUve to moaqattoea. Usd the stnan been 
“ paludnne reixstant we would hr« anUc^Mted break-throughs in the 
pTophylsctic trials and faihirt to control tbe dinica! sttick or to dear ascrml 
parasites from the peripheral blood tn at least proportion of tbe eases treated 

l» Faiuxt' serwi vahaatetrs with cxpermwotilly aiduced tins in/rowi* wert 
allowed to hae» enwrt maUm for aevenl dajs bafore iberspy w»» u.umK iK «d It n not 
Mated wfietiwr this wai also tiba pnetta widi es p a r woe nn Sr toduced UlcSpenon rteoi«»- 
If ihii ww ao Faiatxr a »cTwt wsd «»* si« not ttnctlr awnparaWe 
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It IS true that the clinical response with paludrine in our senes w'as some- 
what less rapid than with mepaenne or with quinine, but this slowmcss 
of action has been remarked by a majority of those who have used paludrine 
for the treatment of malaria in any country w^herc the disease is prevalent 
The comparative frequency of relapse in our senes of cases is less likely 
to be due to some peculiar quality of the strain with which we were dealing 
than to the fact that our patients possessed no immunity whatever at the time 
of infection, and that specific treatment was commenced in all cases at an early 
stage m the primary attack As w'as pointed out by James, Nicol and Shute 
(1931), the development of malarial immunity can be accelerated and the 
liability to relapse lessened by withholding specific treatment during the first 
few days of the attack ^\'lulst this procedure might be considered justifiable 
m dealuig wath benign tertian infections, malignant tertian malaria is far too 
serious a disease to w'arrant its adoption solely for the purpose of reducing the 
relapse rate Any suggestion that the Lagos strain has become resistant to 
paludnne as the result of prolonged exposure to sub-therapeutic dosage can 
be definitely excluded 

The principal objectives in the treatment of falciparum infections are 

(0 Termination of the clinical attack with the least possible dela> In countnes 
where malignant tertian infections are prevalent this is an essential requirement, 
outweighing nil others in order of importance, particularly when, as frcqucntl> 
happens, the patient has been ill for some days before the commencement of 
specific treatment 

(ii) Prevention of relapses, which may be little less dangerous to life than the primary 
attack 

(ill) Stenhzation of gametocytes for as long a period ns possible 

(iv) Minimum toxicitj on the part of the specific drugs employed 

We have shown that, m the absence of reinforcement with mepaenne or 
quinine, paludrine fails to effect radical cure of infections w’lth the Lagos strain 
of P falapanim, and that it is comparatively slow in action as regards climcal 
response On the other hand, it fulfils the other two requirements postulated 
above, namely, sterilization of gametocytes and a degree of toxicity lower than 
that of any other known antimalarial drug 

Mepaame, when administered in the dosage now usually prescribed, 
i e , commencing with a “ loading dose ” of mg 600 to 900 on the first day or 
first two days of treatment and continued at mg 300 daily for 5 to 7 days, will 
effect a rapid termination of the clinical attack and a high radical cure rate in 
falciparum infections This rapidity of action is in harmony with the observa- 
tion frequently made in this laboratory that degenerative changes in the parasites 
of P vivax and P malanae (agglutmation of pigment, followed later by vacuola- 
tion in the cytoplasm and disintegration of the parasite) can be detected less 
than half an hour after oral admmistration of a single dose of mg 600 of 
the drug (James, 1934) The rapidity with which mepaenne resolves the 
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dintcil »Tinptom* of frulana ha» not in the pa« bern funy tppftcawd, bccitise 
untP compartlivriy rccentty tt bu b«n the ujuil pnetirt to hunt the 
trtKrtint pretenbed to mff 100 tbnee daily without • prerimioary loadtaj 
doM MepamDc doe* T»l» botm-cr itenUte gamctocjlc* moftorcr iti 
tone effect*, though of rare occurrence, art by no meam nejGgihIc. Tba 
tppjte* paftfcrulariy to the lo-calkd meptcrine fujchosi, which may be 
attended by ayroptorai of mental ahmation or eeen of Tn«n'y^l esettemmt, 
nK jtQcw cotoretbn cf the akin, whteb b a common feature In mepacnae 
prophyb-cn and may aUo folkw a come of mepaenne therapy la an addrtiomf 
dtaadiiuitage 

Qumme, when adrmnbtered in a daSy dote of grain 2D to 30 orcr a penod 
of 7 to 10 dtya, will lie raepacruic, cniurc ut meat caae* a rapvd ternunatwo 
of the cUnKit attack and a high radical cun rate. Like mepaome it baa no 
effect on the infeetivity of gametocyte* to moaqurtoca, but a njorc aenoci da- 
adrantage ia ita long recofnked ataociaticn wtth the precipttalKia of blackwxtcr 
ferer Findiat and STTverwe (1£44) hare reccrtfcd a atrilLjog rcdoctHni in 
(be inddeoce of thes dcaeaae tmoog Bntuh troops (tatboed la West Africa 
foDtnrtag the subatitutioQ of mepafnne for quiruse in the prt>pfa)bc»t and 
treatment of faloparum uffectioea. 

We hare ahown that reafurcernent of a lO days course of palixlnac mg 
300 ttnee daily with mepaenne ng 600 giTts b tbm doses eo the first day U 
treauaent bnngi about raptd temlitanaA of the chnica! attack and a lugh rate 
of ndical core. 1 1 has bera foggested that in falopenun infedioo the paludrloe 
course ihould be reinforced m aenoua cases only But w e contend that tmj 
case of faloparura malxna la tum-tnunoDc pmoos is potentiaSy Mncna, amce 
the patrent may become dangercwaly fll at any stage cf the attack with litlic of no 
warmttg Wc therefore recommend temforcenient of the paludnne ooune In 
all cases of faiaparum malana with mepaenne mg 300 t.d.a. (mg 600 (a all) 
oo the first day rf treatment. Ranforeemeni with quuune on the first dar only 
has not in ocr hands been foOowed by a annilarly rapid aUenation of aymptotni, 
and m anr case the employment of this drug f* undeairaWe In new of its assocts* 
Uon woh the prcctpttatioo of bbdnrater fceer The mental dttturiuncrs 
associated with meptenne therapy occur almost adimeciy towards the end 
of a full course ca darmg the first week after tin* has been completed, tnd * 
doc* DC* t ecCT i liWy that they would suporene after i amgle day' s remfeextrotfit 
with this drug Smee pahidrme m dose* of mg. 300 twKe daily for 10 days 
effectually stmlite* gametocytea for a* long aS these axe present m auffid^ 
mimbert in the peripbcral blood to mfccl mosquitoe#, tucb a course reotforcrt 
with roc pa criae m maisne dosage oo die first dsT seems likely to 
the mam objectrre* of irealmem, namely rapid umunjiioo of the dimw 
attack, freedom from relapse, iterilizatioQ oi gamctocrie* and mudmuni O'* of 
I B poBjbts dm irodoracaeoi wrth wp s er a w «€- ^ wtuU porr* mflWwBt fcr 
tfaB purpose 
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injurious side effects We would advise, however, that this course be followed 
up by a maintenance dose of paludnne mg 100 daily for the ensuing 6 w'eeks, 
m order to cover the period during which falciparum relapses are most likelj 
to occur In endemic areas where paludnne prophylaxis is in force, the patient 
would come under this regime automatically on completion of the treatment 
given for the clinical attack There are, howev'er, many cases on record w'hcre 
individuals have experienced their first ov'crt attack of malaria after Icavnng the 
endemic area, and such instances are likely to become more frequent in future 
with the progressive development of more rapid methods of transport It is 
for the benefit of these cases m particular that specific instructions for the after 
treatment of malaria are most urgently needed 

SUMMARV 

1 An account is given of a senes of therapeutic trials with paludnne 
carried out at Horton Hospital, Epsom, against infections with a strain of P 
falapanm obtained from an African child resident m Lagos, Nigena, West 
Afnca 

2 Paludnne effectually controlled the clinical attack produced by infec- 
tions with this strain of parasite, but its action in this respect and in clearance 
of asexual parasites from the peripheral blood was somewhat less rapid than 
that achieved with mepaenne or quinine 

3 Paludnne without reinforcement failed to effect radical cure of infec- 
tions with this strain, nine out of ten cases so treated relapsing within 3 weeks 
after completion of the course This finding was in marked contrast with the 
results reported bv Fairlev and his colleagues in their researches on infections 
with Hew Guinea strains of P falapannn 

4 Radical cure of infections with the Lagos strain of P Jalapanun was 
effected in a limited senes of cases treated with paludnne reinforced with 
mepaenne or with quinine on the firsi, day of treatment, and with quinine alone 

5 Following a course of paludnne mg 300 twice dailv for 10 dajs, 
garnet oevtes were found to be non-infcctivc to mosquitoes for as long as thej 
continued to be present in the peripheral blood in sufficient numbers for infection 
to occur 

6 Reinforcement of a 10 davs’ course of paludnne with mepaenne given 
on the first dav of treatment shortened the average duration of pjrexia and 
clinical svmptoms bv approximatelv 24 hours Similar reinforcement with 
quinine did not have this effect 

7 It IS considered that a course of paludnne mg 300 twice dailv for 10 
davs reinforced with mepaenne mg 900 given in three doscs on the first dav 
of treatment and followed bv a maintenance dose of paludnne mg 100 dailv 
for the ensuing 6 weeks would fulfil the mam objectives m the treatment of 
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fikiptnun nalmi, ntmt^ rapid tmnuutioQ of the cfinkal atuck, ■ bgh 
radi^ cure rkte, rtcriltzitlcm gametocjrta ind mirrimutn rith of Injuncm 
ride effect*. 
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foflcrsMnit tymptorctt u«t cocjpIaloMj of dpfmoea on 
oertrtm, gtoenl uoknoo. cougK giddmm tjod famtlng. pdpiution, tboriCK 
pdn, prtecordu] pno tad hattooptyiu Symptotrn of onouT' or Itttctfmal 
•cfttacwmunt UTTC COCtUTVOQ. 

Djrtpnoea on escrtioo wm the mow cocunon lymptorn and «* prrtcnl 
om in the ibococe of anaenu*. In two cuei tSc dytpooei wii dot to con* 
gestire heart ftjhjrt Cough RenmUy dry aomrtiroe* •ccompded by 
expectoration of rauau or mucopunJent apunuo. Pnecordja] pam, doll 
achingincharacter TTMaomctimcacompIiinedof. Slight haemoptyw ocemred 
in one csm 

Pkyncal StiHS 

Cyanoiu of a rmld degree waa preaerw tn only three caiei> and alight 
clubbing cf tbe fingera m aeven. Swelhng of the aupt riku l ctmeal mtu wt 
noted in trvo caaea with co ogeatirc bean failure. 

Hftrt — Tie apex beat Kta uauaOy io the normal poution m aoeoc ciaca 
IS or tltghUy outside the left mid^lavKuUr Bdc in tbe £ftb or aixth hnrrtoctal 
apace. TTreaiy-«gbt of the 49 caacs had ditncaJ aigm of poltoor u ry hyper 
tesaMn aod dlUtcttoru na puiaatbn, diafiohe thock, mipairiEteBt of feaoc a nee 
m the aeeood or third left imercoatal afaev AcecnttBtbn or tpbmof of tbe 
aecend pulmonary aouod and t barah ayatnbe mumur were beard erro' ibe 
pulmonary tret ifl the majority of caaea, end a duatcJic murmur es-tr the tvae 
area m one caae. A aoft avatofac reurmur waa heard orer the praecnrdnttn in 
moderately or aerercty cnaemk patieota. No thriTb were noted m thia aeriei. 

The pube rate raned from 70 to (10 ExtrtsyKoles occurred in one ease 
The blood preaaurc vaned from 90 I 135 ayatolic, and 55 to 90 diaitolk:. 

LMM{t — In 3f out of the 49 ctaea no phyiraiJ atgna were found in tbe hmgt. 
In 15 cases « few rhooci or crepitations were heard ewer the bas es of the Kings. 
Spotnrn could be obtained from aeren cases no schlstotocne ora aerr found 
10 rt, only eosiaophilt. 

Inrr —Tbe liver nai enlarged n 41 cases the enUigcmtnt sras due i 
hepatic achistoaarmasti. In the t«o cases with coeg«i e heart ftHure the Incr 
waa enlarged in one and ihmnkea in the «her from adranced arTboaa of ibe 
brer 

SfiUrn , — The spleen waa enlarged n 3S cases m tuo rt had prerwaly 
been removed- The tplenomegaly was due to hepatic achlstosoroiaiu 

\acncB waa p res en t m ten cases and oedema of tbt lower hrab* id 
T he aacnci waa aaaoctated wKb aditnced achtatcaomal anhotit of the Irvrr 

pyrexca waa absent in all tbe pattenta except one who bad acute pycliits. 

Pictvrr —The haetnoglobui vaned between 15 and ICW per 
the low figurra were due to tsaocuted ancyloatoouaaa which occurred m 

Tie red blood corpmdes raned between l.ffT),000 and 5.35001** 

peremm tbe Irucocrtew bemcen 2.400 and 16^00 per cmm. and tbe fosmo 

phJ betaeen I nd 40 per -ent 
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Fmtroto (I&40) «ute* thu mirked cyuMsit b Aym» • d»c*»< mibout fnhirc 
of the right TMttnde bdtcitc* the preimcc of change* fa either the ctpil- 
brlea cr the poimoeary par c pch y ni a btofobg with gu achange.” 

In cwr aene* pcJycyihaemi* *»a* abaoit and dabbing of the fingefi ijight 
and uocoenmon. F*nurt of the eight icnukle a^a* late m It* appearance ai 
itJ cauae la niechaaical rather than myoordial It nt* obaerred id two of the 
49 case*. Slight haemoputa occurred m one caw due probthly to pubnomry 
hypertermon or piilmonary lofcrctioa. 

In the diagnoaa of cardioraacular acKtatoaoccuaso, cauaca of chronic cw 
pobnonale other than achfatoaomlaata have to be ctchidcd, notaMf mxtnl 
ttenoca, atnal acptal defect, patent doctua anmtnua, pulmooary fibma and 
pulmonary emphyaema. Mitral atenon* fa dcffereiiuated by iti char»aeratjc 
aptcal aign* and dUaution of the left timde radiobgKaOy atnal aeptal defect 
b) early dilatation of the nght aunde and puksntm, patent ductus snenocm 

by Its cbanctenstic murmuraod Ugh puJae presxnrt and polmooary fi bnjaa and 
cmpbyiema 1^ their pbyarcal tigm. It may be noted that cm adraoced 
pulfflocuxy 6brons or erophyaema docs iKPt lead to tbe cnonsoua diltfrtino of 
the ptilraofury arterr and coous whieb may occur tn pnratry prulmcawy endar 
terrta adiMSowoul or ertbenn*e. 

Anttmomy Trttimtni 

This was girni to 44 case* for the unitary or iptewma), as well as the 
pulmonary seb^oaomutna As meotraned preriotaly four case* of chrenk 
bcoodutts and one case of broocUal ostfaina hnprared oo this urstmeat 
Fcrer urtreana, Kute pulmcmary coogestioo and marked cosfaopbQfa were 
obaerred in aotoe casci One patient died suddenly a postmortem ceold 
no* be done. 

Tbe piJmoniff reaaioos to anlimony treatment bare been attnbBted to 
allergy or to focal rcKtion round the Jung ksioQS these hare beta obiemd, 
radiologvcalty to enlarge and then regresa. Thor dinwal manlfeitattora arc 
broochial asthma and focal pocumooia. Tbe latter may be Temunous, doe 
to embobzation of adnstosoroc vonns from the inns of the nnnary of urtestuul 
tracts. 

Antimony compounds have to be used with caution m pulmonary scho 
toaomtasia, especially the cardwrascular focm. Tbe ftghi rcotrtdc, already 
•trained by the pulmonary hypenension, will stand poertr tbnr direct 
effect on tbe myTxardmm and the general and acute pulmwury resdteu 
may follcw their adnuaxstratton Ther ere defimtefr contraiddicated when i 
nght entnde has failed 
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RADIOLOGICAL STUDY bi H Erfan and A A Deeb 
Forty-nine cases of chronic pulmonary schistosomiasis were selected for 
radiological study They are the same cases selected for the clinical study 
The aim of this radiological study is the establishment of a definite radio- 
logical picture for chronic pulmonary schistosomiasis Few radiological observa- 
tions have been pubhshed of which Mainzer’s paper (1938) is probably the 
most important 

Technique 

A systematic radiological e\amination of the chests of 103 cases of 
urinary or intestinal schistosomiasis was made Radiograms of the chest 
were taken showing postero-anterior and oblique views, and in addition the 
chest was screened mth the aid of a “ barium swallow,” to exclude dilatation 
of the left auricle In some cases bronchography was done A defimte radio- 
logical picture could be obtained m 49 out of the 103 cases 

Classification 

The radiological pictures of the 49 cases were classified into three grades 
as follows 

Grade I Focal arterial changes 

Grade II Yfidespread artenal changes u ith slight heart changes 

Grade III Widespread arterial changes with gross heart changes 

Grade I Focal arterial changes In this grade there is mtensification of 
the shadows of one or more of the second or third degree arteries, mostly the 
basal These arteries have the following characteristics (a) Wider diameter 
than normal , (b) markedly denser shadow , (c) moderately tortuous course 
and sometimes irregular contour, so that they appear beaded (rosarj^ arteries) , 
(d) irregular and hazy outline 

The affected lung fields show a conspicuous and more intricate network 
■of arterioles as compared to the few mam blood vessels normally seen In many 
•cases branches other than the basal may present the same appearance 

The hilar regions, which are moderately enlarged, show uniform rounded 
■or elliptical motthngs of varying diameter and density These mottlmgs are 
sclerotic and dialated artenes end on The nodules which give the artenes their 
beaded appearance are seen overlapping the shadows of the small artenes or 
m then immediate vicinity They are small, about 0 5 to 1 mm m diameter, 
not very regular in shape and more or less hazy in outline The presence of 
these nodules is the criterion of the activity and mtensity of the infection 

Grade II This is of two types (a) Active type , (b) healed type 
(a) Active Type —In this type the lesions are more widely distributed 
than in the previous grade Throughout the lung fields, specially the bases, 
the intensification of the artenal shadows is strilung, with marked tortuosity 
and beading There are clusters of mottlmgs in relation to the arteries, giving 
the lung fields a granular background 
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The hilir tbidewt tre btgger dewr tad *bow the typical mottfinj* pee 
TiwtJy deacribed Tbclr outer border b more or lea Irrcf^ the irrejulanty 
being due to the derae ahadowi of the trtenea proceeding dhtaDyfroea tfe 
hOum. 

The eubaortic r»«ch li either partially oblitented m fea upper ponwn 
when the ptdmonary trank a dthted or aholiahed with • iCght bulge when 
conui «od trank *re both d3oed. TTii* pTcmincnct partly m**k< the ibadnr 
erf the left main branch which appeira leaa enlarged tW tte rtgbt, eapccoBy tf 
we take into coroidentton lu normaJ direction backwarda. The left branch, 
bowercr n u touch dilned ts the r^ht tod can be better aeen lo the kfi 
obTtque or aemhobliqoe new 

The cardiac thadow ■ moderately enlarged b the tranarene diameter tod 
more or len gbhubr lo form (hypenropbicX wnh a mitralned coohgunttiaa. 
The left eentraeJe ta not cniarprf. the right rentridc b enlarged and the left 
lurkb u nerer enlarged. The aotta n normal, acnKtlinea bypopbstk, and the 
aortic knob a aceo. except when it n panly masked by the dibted comn and 
Crank of the pobaomry ertery On acnxniog pulaatroo* of tbe falU are aormd 
or leaa than norraai. 

(^} HfUJ Typf — lo thb type tbe artmea and anerbia show the use 
change! ca in tbe aetire erpe, but there are fewer ttodolea wnh only taodersdr 
gramikr long Belda Tbe aame cardiac and fallxr cfaanga are preaeat M tn the 
actjre type. 

Gt.tDe HI Tha b aiao of two ^p«» (a) Attfrc typo (k) btakd type. 

(a) Actnt Tyfi. — Thb w met with in tbe old standing neglected caaca with 
repeated infcctKXO. 

Tbe IcaioDa are widespread u both longs but see more cuiked In tbe 
baaca and medial rooea. 

Apart from tbe mtenxificixtoQ <rf the pulmooaiy arterial shadows with 
tbeir tormeus and beaded appeanoce, tbe periraacular mottHaga arc to dense 
and widespread that patches of localized opodlies may appear here and tlwrc 
due to the eggtegatioo of these mottUngs. The corabinatcon of these shsdows 
wTth different ewnpooentt formed by blood restcU, perivascular nodules and 
small translucent areas grre the ptetore of pseudo-honeycombing- The w 
of a magnifyinc glass u reiy bdpful in identifying the Taivws eompooeirts erf 
thapternre, eapeoafly ifwefoOowthccourseof diffcTentirtextea. ThepaboonKT 
conus and trunk of tbe pubnonaiy artery are ballooeed, may reach aneurysmal 
size and mask the left pulmociaiy branch and tbe shadmr rf the aorta and its 
knob. Aneurysmal ddatevoo of the pnrraiy pulmooaxy brauebea Is also seen 
with dense shadows which may be due to orgsmzed dots. 

The heart ts uwrtased m IranareTse diameter with the typtca! cnoffgursri^ 

of COT pulmooal Thenght entnefe and nght aarids arc etiarged but the left 




Fig 1 — Radiograph of Grade I tjpe Note the beaded and tortuous artenal shadows 



Fig 2— Radiograph of Grade II active type Note the granular lung fields, beaded 
artenes, increase of the hilar shadows and prominence of the pulmonary conus 


'Pn 





Fir 4 — RadiORraph of Grade IH active t\pc Note the pmmilar lunp fields increase of 
the hilar shadows and marked prominence of tlie pulmonan. conns 


Fig 5 Radiograph of Grade III healed tjpe Note the moderately granular lung fields, 
increase of the hilar <?hnr1n\vQ sinr? Tr»afL#»ri *.i-_ — i-. _ * 
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„ krean, h ekean. 

1 Pf\ The left ventricle may be m Jpenor vena cava 

lunde IS never enlarged 1 he lei shadow of the sup 

aorta IS usually normal or hypop changes are 

B occasionally prominent arterial and 

(i.) Healed Type ^ore or less clear lung fiel ^^calized 

seen but there are few nodules in Grades II and 1 > T^hese may 

In some cases of the active ^ ^ere obse Qalcifications 

patches of homogeneous opacity to as the hilar 

be infarcts or areas of focal pne They may be tubercu bases is 

mthelung fields were sometim^ s^^ heirt configuration 

glands v/ere often calcified lu ^nccnuent distorted h changes 

Lw b, the htgh tophragm *e same chatacter.sttc 

■Tie hilar shadoivs and the heart, ' 
lut the upper lung fields are usu y 

Differenual Diagnosis joay resemble pulmonary 

The foUowmg are the mam hmiliary tuber- 

schistosomiasis radiologically , c jniUary or su lobes 

(1) Mdiai, ttibereeiosta The “ ”e marked m the npP« 

culosis have a generalized distribution . t,^gt and not vascular 
Enlargement of the hilum, if present, is S heart changes gnlarged 

.!the latenes m the Inngs ta masked 1^' ' tilar shadotva ”e enMg 

(2) Penintenn. nodosa In this “"Tmdffle 'mg ^ ImU oTthe 
wh mottled appearance m the Iowa OTth ^ Sometimes 

marked towards the central region, thu is always sp^ed 

htg. sad middle-siaed arteries The pm^e^- *0 middle 

there are transitory infiltrations of wi P o to 5 mm lu 

hut again spanng the periphery j.hmn there are lesions more 

{i) Loeffler’s synjhome In Mottled Jous “nd 

diameter with a dense centre and blurre lesions are parenc y 
numerous and larger in the hdar regions yenous 

not penvascular failure or conditions cau jo 

(4) Passive hyperaemia, as in he ^H.defined m the ^ Y i^g 

obstruction The vascular tree becom j^gi^cency and blurn g 
advanced cases there is marked loss o tran vessels are 

(5) Active hyperaemia, as m J ^Tthe^rtenes There is also 

dilated and there is no beadmg or tortuosity There 

of translucency of the lung fields congenital heart ‘^on iio^ 

(6) Interatnal septal defect and o . oulsations and a 
IS early enlargement of the right anncle, i ^^ases ^^hlch 

nhow the reaction, whether the course o ta 
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«re timiltr TO tbnr mtio feituia, IotlicUrtcT«Ttcawne,bo»reTcr tHereaclkw 
occur wEer and arc more marked. The cardctc ahadcrw ii mcreaaed io 
tiuttvem dameter *eiTT>rtimea, bj m much aa 1 cm. The hiljr ahadowt 
become larger and denaer with a ha*y oathac The luogt are ttudded with 
taiD OT big patebe* of opacity which may be more marked bi one hntg than fa 
the other and are moatly baud or paramedian m dwtribotlon. Tbcae patebe* 
are dem e in the centre and pre a hajy outhne and reaembte reiy much thcae 
p'^Jduced by broochopoeumoola or actnre coogeatloa of the loap. They are 
aocQctimca, acen to develop roond leawna m the hing p t caen t before treatment 
Pleural reactnm m the form of a aEght pleural cfTimoo may occur 

Theae reactloni to tartar emetic gradually aubalde the hiap become 
dearer and tbc heart regaus aa prmoua tot. 

Sc^tMAVT 

Forty nkte caaca of chrooic pulmocary tehmnaommia were adected from 
103 caaea of urinary or mteAloa) achlstoaomlaiK for ehnlcal and radlolofica} 
atuiSea. 

The aymptocu antrplaioed of were dyvpooca oo exertion, weaknesa, 
ooQgh. pddmm and ftfaumg, palpitation, then^ pain. pTMcorthal pain and 
haeawpf y ala . 

'lie bean ibowed, m tbe majority of the caaea, a normal poaitMn cf the 
apex beat tod the ngni of palawoaiy faypertestkm and dtbtatlon. 

Tbe hiogf abowed oo phyaacal a^:QJ in root of the caaca, and a few thoeci 
and crepttattoQa at tbe beao in aome. 

Tbe aputum contained no achiatoaome ora, only eowoophSi. 

Catea of chronK broochiua, bronchial atthma, polmonazy emphyacma tod 
pclmaoxry fibroaa were obaoved. Four caca of chronic brooc hrtk tod ooe 
cate of broochUl asthma unproved oo actimony treatroeot. 

Caaea of tbe cardwraaeuiar type with the tymptocna and pbyiacal tijm of 
pnraary puhnoDaiy endartentis were more cocunoo. Cyinoats wt* iDght tod 
tracommon. Polycythamua wta abamt. CoogestiTc be^ ftilare occorred ra 
two caaea. 

Antimony t re at loent was giv en to moat of the caaea. luipnjretDerrt fcOowed 
in some and readiona In otbera. Tbe rtadiona were ferer ortKaru and acott 
pulmonary congestion. 

Radiologtcany three grade* are deacnbedL 

In Gcado I there arc focal trtmal changea 10 the hiogt. The tmiD trtfTKa, 

etpeoally tbe basal, bccoroe wider in diameter than normal, with t den»e thadow 
tortuous coarac, ir re g ular hasy outhne and beaded appearance. The affected 
luiifj fields thow cooapscuoua and more mtneate network of t rterWei ta 
compared to the few mam blood *e**ela ncntttlly teen. The beaded tppearaoce 
u doe to nodolcs, about 05 to 1 mm. m diameter oreilapping the shadowi 
cf th small aiterwa or lying in ibar imioedote ncmiTy 
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DIETARY DEFICIENCIES IN CHILDREN IN THE ISLAND 

OF VITI LEVU, FIJI 

u\ 

F iiDAM THOMSON, m n c s , l n c i ,* 

Medical Officer, Fiji 


A clinical survey of 7,281 school children and of over 200 pre-school 
children in the Island of Viti Levu, Fiji, in the Pacific, was undertaken in 1947 
Phe following observ-ations on the nutritional state of these children arc of 
interest as an indication that nutritional deficiencies in Fiji, although present, 
are not of such sea ere degree as those reported bv Platt and other observers 
elsewhere in the Colonial Empire Thc\ arc also of interest as the picture is 
uncomplicated in Fiji by the presence of malaria or other blood-destroying 
tropical diseases Hookworm infestation is common (more than half the children 
examined were infected) but, as other observers have noted, this does not seem 
to bear a direct relationship to the degree of anaemia present nor to the general 
state of health 

The economic state of the people is better than in many parts of the world 
and serious poverty is almost unknown The staple crops, rice for the Indian, 
dalo (taro) and cassavai (tapioca) for the Fijian, can be grown with reasonable 
ease, and although there is, as elsewhere, some post-war shortage of these there 
IS no real starvation 

The children in the survey were all in urban areas or in villages where store 
goods were available Urbanization is spreading, and there is among both 
Fijians and Indians a dnfting away from the traditional ways of life and diet 
Native foods are falling into disuse and store goods arc preferred to the fruits 
of the people’s own labours Bread, sweetened tea taken without milk, and 
tinned beef are becoming more and more the people’s taste Indeed, white 
bread, tea and sugar are becoming the staple diet of most of the smaller children 
The liking for expensive European foods is increasing at a greater rate than is 
the famdy budget, and such European foods as are in use arc not used to the 
best advantage owing to ignorance of and lack of interest in suitable methods 
of cooking 

The Indian family has, as a rule, a more varied diet than does the Fijian, 
but here other factors are at work as the increase m the number of the family 
IS commonly more rapid than is that of the household earnings Such tradi- 
tional foods as are in use are not utilized to the best advantage Rice is over- 
milled, meat and green vegetables are over-cooked and fish and coconuts arc 


•By kind permission of J C R Buchanan, md, frcp, dtm 
General South Pacific Health Service 


S. H , Inspector- 



4S8 DorTAJtY DcrtatJfaix ts csontEK tx ths mjjro w rm urn? njt 

oct ii*«l to the extent ihit m the p4*t tm the role. To mike matlcr» 
n}tto ciutotn demini*, end thn ciwoni ftjn largelf penuu, tt»t the eduhe 
vn the (tmSj eball e»t bpefore the ebOdren. 

Some enempt wt* mtde to wwt out the food nJua of the ditfcrent ieu. 
end there u no dcejbt that there ie oDbebnee la the mj^edienti. Cakme rthie* 
ee e rule ere edequete, though bcerfly <a\ the arhotydnte tide end there h 
e tbortaE^e of tmoerali end of nteiniae. That this u *o mu conflnaetl hj Aftu 
AwAUMt, »,n,»c. leho m e 3} roomhs eurrey In 1947 rerjcwed the records of 
ttland dtetery custom eod the compoertton of local foodstuffs for the South 
Pecific Boord of IJcahh. In her opmMn, eltboufh the energy niae of the typKtl 
femilr diet U edequate, u u unbtenced omng to carhobydretc excess end h 
largely made up of ahae bread and sugar That this should be so b partial 
leily regrettable a> the natnT orbohydretc staples can be grtmn vhb reuoiuble 
etse fish u atiilable or could be made so stkI coconuts end citrut ead other 
fruiu grow castlr 

Defects that have come to be essocuted with e badly balaoced (bet occur 
frequently Teeth ere bad. mouths are itnhrahhy end there are changes In 
thzo trtture and m musde tone, lodicaunp that dim are bcAh defi cjcg t and 
unbalanced. Tbeac defecU ere o« as a rok of actert degree and scctfl to 
indjcate a sub-optonal nirtntioaa} state rstber than a ctawhtlon of fm 
nalnutntioa. 

As b the role, the child first thoas ngm that soisethuig ts atom soon after 
the wetniBg period These signs sre seen as a defect of the dtstal enamel as 
etrfy as the elereoth month and by 5 yean of age many other sigia of natritioail 
di bealib are preaenc It ts ui the 5 to 8 age groop that the highen proporuon 
of the chOdrea show these defects 65 per cent, of sD the children eximuied 
shtmed one or more rrgns attributable to roalnotraioiv 

The syitetnstic exxrouutkin of the children was earned out at the differeoc 
schools 10 tonn and tillage. The foUowuig the race distribution Indrim 
3,214 Fjians, 2,530 pan Europcara, 710 Europeans, 310 Chinese 14^ 
raaed, 315 — a total of 7,231 

The ^;e range of scbool children was from 5 to 18 years ibe pfc-*cLwl 
children from birth to 5 years. 

For the pit r p oaq of this paper oolj figures rdsttng to lodtan and Fipstu 
are quoted m full because ti b tbougbl that fscters Mhex than diet htflurnce the 
figures relating to other nasi gnwpa. It may be mcnilooed, howerer that 
•fmibr signs of defiaeocy were found m all racU grrops though f eqoeoey md 
ro tecs ity of ittadcncc were stesdter id the two main groups. 

7T»e uTDi] signs of mitritiocal iD health were looked for and recorded, and 
the foBotnng notes show the standards used- The relcrant figures are sum 
reamed ui a table at the end. 

Unfit od n njit 

AU cluUrai nd menunJ tnd ti, rntilu ody 

that height and a ejgbt are \ ay little guide as to the state of nutnttoa- Tots 



(I ) 18 months Fijnii fcmnlc (Tnnga) BHck discoloration and roughening of surface 

of tcmponn teeth at gum margins Gums swollen and congested 
(2) 4^year old Fijian male (Vercti) Tciiiporiiy teeth sho\\ destruction of enamel and 
discoloration Gums swollen and congested 

(3 ) 7 year old Fijhn female (Unaisi) Destruction of temporary teeth Permanent incisor 
erupting Gums swollen and congested 
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(6) 13 year-old FiJian female (Salome) Defect oT enamel with roughening and pitting 

Gums swollen and congested 

(7) 15 year-old Fijian male (Pita) Advanced canes of permanent incisors, also dis 

coloration of pre molars Gums show some swelling and congestion 


Notes 

The defects shown are all frequently found (ranging from 33 per cent defective in 1 065 
children at boarding schools to 87 7 per cent defective in 180 villas children) and seem 
dcfinitelv to be related to the changing diet of the Fijian Adult Fijians, on the whole, 
do not show the same defects in the permanent teeth that are showai in this senes, and it 
IS true that dunng the past ten to fifteen years the diet has considerably changed 

The type of defect shown in the photograph of the 18 months child in this series com 
mcnces soon after the child is weaned, and changes in the teeth arc visible at eleven 
months old or soon after 

Tlic change is sudden from breast milk to a diet of dry bread and sweetened tea without 
milk A lump of cassava is also given to the child to chew As the child grows older the 
diet improves but little, and Is still grossly short of calcium, vitamins A, B and C and 
protein 

It IS noteworthy that Gilbcrtese children who have spent their early years in the Gilbert 
group hav e sound teeth (In a senes of 49 children only one child showed defective teeth ) 
TTie staple diet of these children is coconuts and fish 
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490 DiitA*r i>aTacrtiDi nr crumtix nr rat mjWD or rm m-c np 

•CTK*. nor were the depigmortrlion, ottfcmi md htir chuiget described br 
ber •ecQ «t «n. 

(f) fbjjwdfme,— Veryiog degrees of thu cocditioo of dij-rms »ad 
p»p«i*r eraptioo were found, ll sns typially found on the crtcosor «p«u 
of trm cod foresrm, but tn sotoe ctscs wss much more 'vndopread lod gtre 
the rough “ nutmeg gretcr " ferf orer Urge srtM of Ifaabs sad tronh. In these 
C»»ts pspules could be desrij seen sad felt sad were » s rule pigroenied. In 
some esses the coo drtioQ wu mooxted ts wdl with the mosaic of eruption. 

(d) GmiTMi —To nmurtsnte dnldrra were fooad wab the foUonmg trpes 
of sbri Icslont — 

(1) PbrTTKidrans ilone with wUe datHbaaon or la msm am &mtrd h 
( ocslvtd cnR* on tbs e stmsw srpset of sran and fcrrsrm*. 

(G) Mosaic vniptua, lautOr wMcnneid but soco s t k nes bodsced to tbs t>pied 
sldns ic^ tUrbs. 

(S) A ambbwtkn of phTTuodenn arasic — • pspolsr rruption tod m 

weD raugfa. imgaitr sn^av (fas mosar pstirra bektg fcacnfand orer (fas bodr 
(h) A (eneraJ roQKfanrsi sod scalhfas orer tfao bodf wsccistni wftfa patch; 
n jc n s inud oo. Ptcreeotattfa cn soem esses bad baWT4y>patifa distributioa on tta 
tact »i on e nen sof aspeets of hstsd* and f«ct xmstjs; that tbs crupOcn rm 
psIUfreuB JO rcatme This fauarr tTpe of arupncA irrc wskd to nkotbik scid gum 
n doass of rn g. 100 per ds; for 10 days to rwo d^Oorm of nine pcan. With ifafi 
Oa stuj(x ir drpTM sa dt ors a snd pfRoaroatioo dhspprsnd to laraa r a t r nt. 

/f^frtuas. 

lofeOiooi of differeot types were commoft Unhealed sores were freqaently 
found, a hstoiy of danhoess tad respiratcry tract infections frequently obtained 
and profeeae sj^ perttuent ntsti catsrrh often ohserred 

Amsoom. 

Antexma was not found to be fteqocot or severe. Among 283 diiUren 
only four were found by the TiSqvut method to hare bsemogiobin ss loa ss 
70 per <mt None was below tlua figure. Pallor of mucous m erabr i na 
suggesting tome degree of tosomt was found in less than 1 per end of aQ 
chUdren taamined. 

Har CAsayrx. 

Hair r Vu n g sa were not obserred. Mott (dnldreo, bowrrer treat thar hw 
with coconut od and changes tn*y hare been mtsked by ihr'. 

diWyritrdrs. 

Pulse rates were checked st two schools ooly Thirty four per cent, of 
Fijans gave poise rates lower than the accepted stands r ds f« ihnr ages 1® 
per cent of Indians alto showed low pulse rates. 

A/swatstiM 0/ TesTwr Psprilar 

Tougi* papiflai were found to be pigmented in many ewes wluch shcm<^ 
skm changes. The degree varied from pigmentation of a few t nearly iH 
papilbe showing changes. 










492 Mi7aaT Dtncuc?taEt w aoixvx)i a th* ittAro or rm tire nji 
Ca'fCLCstax 

It B ragjrcttcd tbal tH the M^n* «rUcb Hire bcca dac ri bfd point to « 
degree of jrabilioce in the diet* of the peopk of »rtd tbit ahhoujb there 
b no re»I eimtion there a i •hortage. parUcuUrty e/ proteJo, rtUarioi A, the 
B cocoplcx and C, and posilblj of cakmai. 

Although thu paper b IntefMled muofy m * record of findatgv 

It may not be out of place to ineiitioa that oee or two o tB err aU oca defirntdi' 
tbowed that rach imbalance of <&ct n b present b not of aerere d r^ rw* tsd a 
ctafly coiTcctlWe. 

During the year at penwlBc to KbooU, it was noticed that there 
IS a definite •caHcaJ TaruUcra in efae aeTenty of aocoe of the ngos. D uring the 
fndt season bleeding gums were defirdtdy less frequent and less aerere and 
with 6 months cod brer oU (4 000 intematiootl units Tkaann A daily} skin 
changes, espeoally pbrynoderma, and masde tone abowed coosldefahie 
tet p roTeraent. The fact that as the child grows older then b, as a rule, (oroe 
gnpr of c m ent lo health also suggests tftat dictaxy faults, grtre In the esriy years, 
bccocne less grare as tbe child growa t o w ar ds aduh life. The older ctnld abta 
to follow mo e aduh punulu mxy obtaio 6sh and wild fruhs, and tt abo able 
to eat larger quantities of tbe suple artldes and ao by balk make up for lack 
cf TtrietT 

The aenous aspect of tbe defifbp o es whicb bare been mentwoed a, of 
course, tbe pennaoest ttature of some of them and tbe inemsed tsddcsce cf 
aenous infections aaaooated vnh • Itrwered mutance to diaeaae. 
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Case Report 

/ S the subject of this communication, who is a RO%-cnimcnt clerk of about 5 d >ear5 
of nRc mtber tall (181 cm ) and tb.n (54 kgm ) Formerl> , c , 10 j ears ago, when 
his lUneTs flirted, he weighed 74 k^m . but gtaduallj lost tveiglit His main compter 
was ciddincss especially when standing for some lime, headache, mcaiwcity for wA 
or mental concentration, discomfort after meals, chronic dppcpsia and constipation 
There was tightness of the chest cxagRcratcd bx xx-alking, palpitation and sometimes he 
^uld nm w^lk for more than 10 minutes The patient was nerx-ous and t-cO short 
tempered His pisthistor> showed no important illness except for an attack of malana 

in 1021 xxhich w-as treated successful^ , 

On examination the patient showed a congested face, congKted conjunctix-a, mouth 
and nharxnx The htter had the appearance of red xelx-ct This colourxvns noted bx 
the patient as far back as the commencement of the other sx-mptorns The lungs and 
heart shoxxed normal findings, the pulse-rate being 75 per minute and the b W pressure 
110/70 The “Jplccn vras siiphtl) cnlnrped and firm The h\e^^vas also slij'hth enlarpca 
with rounded edge The patient sought medical adnee for mnnj xcars and had manj 
different diacnoscs and t\'pcs of thernpv including tomes, iron, etc He w'as ad\iscd to 
Inx-c his teeth extracted, and as a result he has noxx n fitting of upper and lower denture 
He was rent for a blood test on 27 2 46 On taking blood from the cubital xcin it 
w i- noted that it xx-as x-cr> xiscous and could hnrdlx flow through the wade needle used 
T he blood picture (Table I) showed a marked increase of both hacmoglobm and the 
mimlicr of the red blood corpuscles The total Icucocxuc count xx-as within nonmal limits 
and the dilTcrcntnl picture showrd onlj a shift to the left Platelets were abundant m 
the film The picture xx-as therefore charactcnstic of pol> c>-thacmia xcra No midana 
parasites were found m film and tiiick drop preparations The Wasserman and Kahn 
reactions were ncgatix-c 


The patient xxas admitted to Kasr cl \mi Hospital on 6 4 46, and was kept 
on normal diet Mist rhci and soda ax as giacn three times daila On examina- 
tion his urine axas found to be normal , his stooK showed a feax Hetcrophyes 
/icirroph} ts o\ a but no Akc} lostoma ox a or Entamoeba Ittsiol} tica cj sts or a cgctativ c 
forms \ sternal puncture was made on 14 4 46 and the report shoaa-s a mild 
haptrpKsn axith normal dilfcrcntial picture ( I able II ) 


1 smx II 


To al bone trwtrem “4 000 per c,mm Differential picture 
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\ftcr tcaicwmg the dilTcrcnt nacthodsof treatment aa-ailable, it was decided 
io product a hclnimthit anaemia ba indtiang infection axalh Arsylasfoma 
if i ’ert V 
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On an W TTWatCtkw ep^lSr) cx. of yood tTMdc to jW* tqn f M iry rrtW t 
Oo thewmdMT nfrvB M c cohure far X w cy»»c t w« fctrrw -n wn*rti br 
K«1I portfam of £wcn fnm ao «nc>kwttnnf«B» puimt ^nth JJt* frHh 

witor ba tba boocca of acmi] t^tri-dkheL Tbe corm of thcaa vm hnrd 
w« filler paper and the dWs« wrre than left in warm pitot »d inmectifd and n>Qt«e«J 
daOr 

Ten d*y» after ctdwrin*, the patkm ww firm J50 kftttiT* f irjftiruMi iime 

obtriaed by totiitk* tha fater paper fifttef ihe ptTrt-djah euTtra aihflc whh fev 

dnpa of £reah water p fat ttk ti clwaa off and tfrtyiot dm to tlw patkofi acJ 

(cat, wahwif each tfeoa fta tba drtM «f water «j JOta inj pn the larrae to dry cxenpletrfT 

Tba patk&t w«i ttiichtoied utxn htophal oo U 4fi Oo 7 J 4fi cuimre 04 >>'> 
Urroa waa applied to the rf a fc w wn . and fi &ya latar aieonar qtoamty to tha Iwrk. The 
droM of water caatattons the Urrae wera ipread ortr la wUa wt araa as fcaaibla m «> 

to aflenr qolck teaponfax) and pototmlan, and thoa inenaae the chenca of fTHter toCertkci. 

Thh w«i an fcapioi ujjem on our ftrat l u a rtwl and on dwt of tXTixa to ^ of (ppiyeva 
tha Urraa to tha tbteh* m the areaa floaOy dMaen ara more t ra n aii e tb« (nftcMd 
wator M le« bahla to roi] olE. After both appOcatkaw the patknt cito<>lahMd of ^rmitith 
and on 4M,4S he teported chat be bad alao uach ei tn and dLi/rhoea. 7'heaa tyroptow 
ara doa to m^ratmf rtiCee of larraa before raiahfithgg tteme h e i w the 

antal] brteatkia of tba boat, and pnn the auctraa f the enfmioe. 

On tbe 15 200 cc of blood were drum from the ^tsUot to ceiiere 

hbn of lu* dftcorufoft. 

Oo 4.7 ■46, tl>e o umber of red cdla and the hacrooglobto lertj were kaa 
than al tbe prmoos examutallati although ajO bigber than oormaj. Tbe total 
leucocyte ccauu arta about 15,0011 There tm thtu a medente leocecyto di 
mhicb eouooptubc in nature a cbmctenAtc festurt of infection vitb 
intMUoal belmutiba, with a abift to the kft of ibr poljiDorpha. Flatekti wnv 
abundant ta the Ctra. (Table 1 ) 

On 31 7 46 tbe blood ptecure abotred that tbe heeninglobta and red cdla 
WOT still high but sbowrd an tm p r o r uu ait ov-er tbe last rumicotne. Tbcre 
wu still a OToderate leococytons «hKb wu cosinojihOrc in nature. Plotrku 
were abundant to tbe Ghn. (Tcble L) 

On 22.9 4S both tbe rtomber of red odi* and tbe hacmojlobtfl lerd had 
men rilghlly (Table I) Leucocyttms wab ■ high toamophiE* wts maim a te ed. 
The patient reported that be bad spent 1 momb st the scaAde at Mersa Maueuh 
and that be felt nineb better tbe giddmeas had daappeared and there at* nwre 
aptitude for work than before. 

An egg count by tbe StoD nietbod was performed on 233 46, from » beb 
t was dedneed that tbe patient harboured only 32 wormi. 

On 29 10 46 there wet a further aligbt rise m tbe tmnibcr of red etJb 
and tbe haemoglobin lerel teutatned at about the aame fipirr but the tt^I 
leucocytic count had falleo to 12,000 There was a slight fill m the ecaioophCa 
and a nae m the number of polyiDotpht. (Table L) Owios 
of aruylosiocnes the patient was found to harbour and to the n«ng red cefl 
cunt. It was deeded to grre him another mfeerfon and for that reason $ fr^ 
ulture vas mad and oo 27 II 48 about ISO uifcdire larrae wtre ifrlted to 
bts bacl and on !" 12.-t6 a tjniUr number to hk abdomen. 
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diet (4) Ancylostoma infection produces no lasting complications in adults 
The patient need not be under strict medical supervision during the treatment 
and later on only a few blood counts are necessary (5) Ancylostoma infection, 
unless the anaemia becomes excessive (less than 60 per cent Hb ), needs no treat- 
ment as the infection is gradually eliminated (6) Even after complete elimination 
of the infection the anaemia remains more or less stationary unless it is helped by 
iron therapy, or improves on full diet only very gradually (7) If any untoward 
symptoms develop the parasites can be easily removed (8) Ancylostoma 
anaemia is a hypochromic anaemia and patients can live without symptoms of 
anaemia at comparatively low levels of haemoglobin (60 to 70 per cent ), since 
the red blood corpuscles are usually of normal number with this percentage of 
haemoglobin The reduction of r b cs is more important than that of the 
haemoglobin m the production of symptoms of anaemias (9) Such a method 
of treatment allows a patient to live happily for long periods aw'ay from skilled 
medical supervision Although this patient was a hospital case, yet the expenses 
of this method would be much less than those of any of the methods discussed 
At the time of writing the patient feels and looks better There is no 
giddmess, no headache, no palpitation on exertion, his pulse rate is 75 per minute, 
and he can walk better and for longer periods His colour is normal, there is no 
congestion of the skin or engorgement of the face, the eyes are not bloodshot 
and the cars are not cyanoscd as before The throat is normal, showing no 
redness He is now more energetic and does his regular job efficiently, although 
he feels unfit for prolonged work His weight is still low The spleen is enlarged 
+ 2 fingerbreadths and rather tender 

The patient is being kept under observation 

Comment 

An account is given of the treatment of a case of polycythaemia vera by 
induction of an artificial infestation with Ancylostoma duodenale in the patient 
The progress of the case is recorded and the relative methods of this and other 
methods of treatment are discussed 

This IS the second case of polycythaemia vera thus treated to be reported 
on, the first being that of Duvom et al of a woman in Pans 
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Tbc Infected tnenkey frora »!uch these mocuU were dented, Jttd ipprcm 
mxtely a month later when the writer ww on Icatc. TU» w» expected. I>nrijip 
the foJlcmlng 4 yean the four laookeTa «ihKh were Inooilattd with miterial 
obtamed from thh antmal hare ihown oo endence of any type cf lekhnuida 
infectwo, arw) the atrab h*a been loat. Three yean after (rwcuktkm with 
material from the motiiey with meuatatK cutaneous and mucoctrlancoua 
leiahmankais h was coriduded that attempu to infect these four monheyi had 
falkd, and that they could be used for other purpoaet ta the laboratoriea «ere 
finding [t difficult to obtain an adequate aopply of moolte]^ Wfthb tbe laA 
year tU of them hare died of other cauaca, and poatmonem etaminatlon rereikd 
no mdertcc of Ictahmanca infection. 

The hiltocy of the atrain may be aummarned as foUoaa 


Splenic matmal fnm hiam caM of kala 
«xar inoculated tetnpriitsenilT n to MonLrt 
No. I piodxjced 

Patil acsr Spkfoe matenal fnxa th« monktr 
k w it Uted kitrapantoncaOr into Mcolay No. 11 
pnxiacwl 

Kata enr «lucb ended tn «par)txtwaai n co w ry Splenic 
materkl frons this montey ^wwulaied faroa p ertt o neaDy oito 
Mookay No. Ill prodnord 

PraJ kali aw 1 MiKoeuaBccas faiao 


fiploo c oabmal awealmd 
fa u^ Mit a wotly iaCD 
youat nwnkeya pfodoerd 

I 

N infection 


C utai w i aa It ik ci f 

Mataaal from tfak beco* 
lated ■i ho ji anr c wd y aito 
two younf raodaya produced 

\ in iecti cia. 


Co UMcm 


Ceroopitieau ta somewhat ramble m its reaettou to tnoculatkA 

with Lnifimmsa^ but as t nite it la catdy tnfeaed by lattapentoneal inoculation 
of apteruc matenal from the naceral daeaae-. TTw courae of the tn/cclwo a my 
ahnflar to kala ear lO tbe human aubject, g ener a lly ending fitaUf but aorprtimea 
ending m tpontjuieaua reeorery I>AVi*AJf (1917) stated that LeiiiMtMn nptd^ 
loaes ita Tuodeoce on patiag e m monleya, bat tha aaaenba was based on slender 
cndcoct. In the present instance tbe ccaidilkmi under whxh the tnmfer of 
mfected matenal from Monkey No. 3 was made were soefa as to render imllkeiy 
tbc loas of tbe atnm from purely acadentaJ causei, Four monkeys mere bocu 
Uled, tH young TitTriaN, thus reduanf the ponlbk effect of mdrridaal rtsutince 
or nmnoflity and the moculi ceniatncd Urge mimbm ol paxurtts. 

It b concluded that tbe atrain lost ha wrukiKe foe mccktys wit h senal 
passage m these «T'itn«t« TTm mterestmg point b that m so doing (t passed 
t hr ough a stage in which « produced metastatic eutaoeews and tnncocutafleous 


hjaa, R (Wt') TmJ R Sot trof MoJ O Hyt ** ■'®* 
I^TTIU'* A (I»I7) ieuWuMJw P«n* Mj«»i rt Cw 



^<^' •'- Tur ‘;\Tj NSis 

'cW^0RC>us MA- 

ijcrcciioN^' __ . N-. 


uLOOUl r 

K.-anc-CJ:. 


K't-anC-C'!' - , 

— \,ns been nnipb 

ClouoTchs mrnsti n 

r,e cp.dc...'0B I::!' “;;V'.nca.-c ;nd , ,„rccu^ - 

J,.tu«e‘' "> rtedom'"-""'' '’''°Xrp«>'''"="°'’ *“ ”rrc''>S’"= 

- -r"’ c™-- .".1 f 

found 'n C .nicrniedia'^ ho'^ . ^^bdonicn, cbroeuc prob" 

Xcutcsimptoms ba'.cj Tludo/^n 1 uropenns ^b u 

Luropenns 10 ^ .om*^ m Clnnc5c n. , prcnilN 

“ ^ O. no,K ;';:f "t^o. pc»P'. 


,5C XN'hdcilic'^''"' in - 

= o, no,. 

"f *C people had one or more "S'’'''"'' '""infections %Mth Giardia 

:dtpo— 

»dd» cp,dc..o 's-- 


S04 C*Jt*rATlO» os r*TTCT»3V» WITH CIO OJTOIU B vttu 

rxl eitcn bj mxay of the dc»placttJ penon*. pidtlcd bcrriat* bans • fwotmie 
dtth of German*. Tboe fi»h vppeired fim cm the mirkrt fn the Uit wttij 
of Jutuary 1&46. In Fdmmy the fim oaa of eloaorclnaw were obierrnL 
It •eem* that iboyt 20 to 30 per cent of *11 dtipUced perroc* were bfccled, 

lo order to determine the percentage of the Clfi>K>rciU<anKn m the whole 
gTOTp of dapUced pmota, 1 tsked the rotmbai of two boy-acoot uid prl 
guide troop*, formed by Amtrian and Gerrain rtfogee*. to bnng their faecet 
for c jaml n ation. Only a ringie •pcomen from each member wa* enmlncd. 
Fourteen pemute caaea were foond In ■ total mirabcr of S4 penom. If each 
had *cm *cTtTaJ tami^ the percentagr of poKrrre fiadiog* would bare been 
atiD greater 

The dinicat picture wt* that of an acute mfection. The patwat tiiricd 
with general m tlda e , cubfebrSe or febrile temperature, in a few ca*ca ootet 
with chilli and ferer up to 40* C In moct of the catci a ilight »ob>ctcric lutt 
wa* found in the aclerae and in the ikln, the lirtr wa* enluged and tender 
there wa* no hydrop* of the gall bladder but a marhed tenderocat in the right 
ninth or tenth intercovtal ipace in the bach. Some patienu had a ihght or 
marhed enlargement of the apteen. T^e blood examination ahowed a al^ht 
leuooeytCMta and to eotmophUii, on an arerige of 10 to 40 per cent in a few 
ctaei errn np to SO per cent The highcu coftnophll cpoal obaemni w»i 88 
per cent The faecea enmlfatioaa were lo aQ caaca negaure for the ftrvt few 
« eefa only 3 to 4 week* tfta the ooaet of the cHaexat did the faece* exammacm 
Of the exatBlnxooo of the duodeful jmee rertal the pmenet of C jumr ora. 
*nui late cppearuce of ora In the facet* made it nspoiaibie to te cogm at the 
£rat caaea. The high eoainophilia natorally pointed to a pmitic diwaae, a 
Loeffler ayndromc being etduded m the abatnee of ligtu of cQiemae of the 
respiratory tract 

It DOW teem* dear that the first eymptoma were due to the innskn of tbe 
biliary paiaa gea by the roetaccrcanae. About 1 month later after the dertlop- 
mcni of tbe metacercanae into adult worm* ora could be found In the fiecc*. 
Meat patidta when apeoally questioned aaid that they had eaten tbcK 
•o<aI!<^ bemng* a few days before the ooaet of the disease. I examined three 
of these fish and in two irutances 1 was able to find metacerctiiae in their 
dorsal muade*. The dneaac »•* •clf-Umhed after a few wetii tbe acute 
symptotn* tubaided, but general malaise rtxoained in a great ta^orrty of tbe 
tbe symptom* resembling more the clasucal descnplioo of dooorefaite*. 
\rith the gradual snbaidmg of the aoite ayroptomi, a paralJd decrease of the 
eoonophilia was observed. lo the chronic stage, count! of between 5 snd 10 
per cent, of eownoplule* w ere found in the blood. The fcrel of the coaaiopluS* 
waa definitely not related to the mmiber of erra which could be found m the 
facce* it wrai more or lesi piraDd to tbe legerity of ciinical *f®F**®\*5 
thu* might be laieo in these cases as an tndxaior of the aUergK resetwo of the 
holt to tbe parasite. 

Tbe comadence of mfcatation with C tau*su and dobetea ha* been 
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■1-Clooorchla oinensis t=n rntano^Vi.-v Matolytlca i>» Oiiir^la Js-mHia 

n.7ch block represents the pcrccnuipc of posimc findings in the tofti number 
of fncccs cxnminaiions made in neb month 


reported in several cases Muto-Nardone (1946) and AIanson-Bahr (1947) 
reported a few such instances In this epidemic a few eases of this kind were 
obserted by Tennendauai Tennenbaum, on the other hand, found a few 
examples of htpogljcacmic attacks in patients infected wuth C stneiws I mjself 
obsen cd one patient w ith attacks w hich seemed to be of the nature of peiti mal 
and first started after the onset of the epidemic of clonorchiasis A faeces 
examination retealed the characteristic o\a, a glucose tolerance test showed a 
%cr} low hj^Jogh cacmic phase (lowest point, 40 mg per cent. 2 hours after 
the intake of dextrose gramme 60, the postprandial hjpergljcaemic phase of 
the tolerance test being normal) These obsen ations regarding carbohjdratc 
metabolism arc too limited to indicate am definite association between clonor- 
chiasis and disturbance of the insular apparatus, but further research m this 
direction seems promising 

One of the most prominent features of this epidemic was the simultaneous 
increase of intestinal infections The data gwen in the appended table were 
collected m mj former priaatc laboratorj in Shanghai, beginning in August, 
1945, and ending in Ko\ ember, 1946 The total number of faeces c.\aminations 
in these 16 months was oacr 3,500 The table aery clearh shows the increase 
of infections with G lamblta and with E histolytica, which followed the onset 


VX> OB^anATio*^ (Tt ivn-cTK>N5 wim no ottan^ a r\B 

of the donorchma epidemic. It Keou Uut the infeitatfoo with Ciottonia 
loTTcred the redtttnce of the lodmthta) to other pimitic daeam of the hucstuu] 
tract, iiid thm the 'kprcadjng of the ubiqaitoai amoebae and CWrtfia bu 
poufble ^NTifle the infcctkrn %ith Ctmordas cannot be apfcid without oUdi 
raw or inauffioently cooked fish, the infectiora wrth amoebae and Gi^£* are 
tpread by flwa, cau doga and from roan to man. That aeema to be the reaaoo 
for tbeif predominance m-er the Chmor^ta ctaes in the later phaie of the epidemic, 
when new mfcctiora with CUmartku were prerorted by ad^uatc wartung of the 
popuUuon concerned agimat eating theae fiah. 

Therapeutically thfa eptdcmic did not bring out any new facta, the only 
mcdiciiie wtdeh teemed to alierkte the lymptoma and to reduce the namber of 
ova in the faecci fw tome thne at k»at was gentian viojet. Treatment with 
antimony cotnpotmda aeemed completely without aucctaa, ao far ta the number 
of ova in the faecea w*i concerned. The timuhancous mfeetjoa with Cfoawrku, 
E Jnticlyhc* and G lambh^ in a great propcrtlon of the caiea provided an 
eapecaHy difficult tbcnpeutjc problem. The amoebae and (Tiartha aeemed much 
more reantant to the osual fflcthodt of trcaloient. In teveral casta umultarteom 
medication with emetine, yatren. carbasone and atebnne prov ed to be 
succeaafuL 

Tba epidemic bnngt forward two rather intercating points hnt the 
dlniet] picture of tnite doeorchmu, a ^ndronK which up to now hat been 
very rarely seen. The a eeond and more Unpoosnl point is that this epidemic 
took place m a population group which op t now his oot been Infected with 
this trematode Chinese, eapedaily Caotoncae and Japanese hare harboured 
this infection for centuries. The fact that an acute outbreak of doOtacHaiii 
has never been observed emoog them see ms to prove the aasumption that they 
hare derdoped a rclatrve nninuruty against this tremstode. In Eoropeant. oo 
immumty agimit Chmoreku enits and therefore the symptomalokijy of the 
infection wa gresdv changed. The question of unmuiuty against bebnmthjc 
mfotations has been widely dbeussed. The erpenences in the cpidomc now 
described, with the cry audied rtaal differences m the reaction to this trematode 
infestation, fnsLf rt tiniest nec essar y to awunt some kind of rdsuve raaal 
immuniti to specUl of hclromthic infeelions. 


SdUUABT 

An epidemic outbreak of donorclussis in a group of European iSspiactd 
persons in Shanghai ts reported. CDnical and epidemiological detaili 
girtn. Slid the question of racial differences ui the immunity rtstlicai to this 
mfccbon is (Escussed. 
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CORRESPONDENCE 


:\1ECHANICAL PURIFICATION OF RIVER WATER 

To the Editor, Transactions of the Royal Soaety of Tropical Medicine and 

Hygiene 

Sir, 

It has seemed to me that the chances of contracting schistosomiasis are 
much reduced when water is pumped through metal piping, especially where 
It IS passed through more than one tank and drawm from the bottom layer rather 
than the surface which harbours those cercanae which attack man 

Water which I obtained from a polluted stream at the same time as I 
collected w'ater which had been pumped up 250 feet, was reported by Dr 
Norman Walker, of the Natal Pathologicd Laboratory, to show distinctly 
more Baallns coll than that which had passed through the pump, and no snail 
hosts w'ere found 

Dr Walker then exammed for me some water obtained in the early 
morning from an open stream near Kearsney College and from its sivimming 
bath, after being pumped up 600 feet and before any chemicals had been added 
Here agam there was distmctly less Bacillus cob infection m the pumped sample 
A colleague has kindly supplied me with some unpublished results he has 
obtained for me in this connection showing the effect of a pumping system 
on river water which could not be attributed to the mere storage of water, by 
which means both entenc and schistosome infection are known to be reduced 
Raw river ivater at the mlet to the first pump revealed 1,200 coliform 
organisms per 100 c c At the discharge from the first pump and inlet to the 
second pump it contained 600, that is after bemg raised 250 feet, whilst at the 
inlet to the third pump after bemg raised another 250 feet it contained but 350 
At the outlet to the tlurd pump and mlet to the purification plant, after being 
raised approximately 750 feet in all, the water contamed 350 coliform orgamsms 
per 100 c c , and the question arose how far similar improvement might occur 
without raismg it to great heights 
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Dr C A. ^L Mumixy Undtjr «tppU«I m« whh the rwuh of tcfUng witer 
from the Litlic Umsfnifuri Rhrer at loyom tiid tfur it bad b«a purapod orer 
a difunce of about ihrte-qiwteia of a mile, rtiatd about 100 fert, and trana- 
ferred to a aecond lank r, hlch waa emptied about erery 24 boura. In thn caae 
the raw rirer water contained 100 of the inteitKtfiatc coIi aerogenca group of 
organiima per 100 c.c. a differential teat abowing the faecal type of B. nit, 
whiltt the lank water Contained only 40 per 100 c.c^ tbc differential tc»t ilao 
•bowing ibe faecal type of B cofi 

^Vben ntunating tbe afflouai of ebemteal aubatance required to punfy 
a town a water aupply account moM be taken of tbe cbemlcal analyiit and patbo' 
logical findmga of reaerrocr water rmtbcr ib«n tboae of the nrera from wUeh 
It it denred. For punlyrng tbe 22 miOion giUoca of water tuppbed to Durban 
daily from tbc Umgem m et £13000 worth of lulphite ^ tfununimn b 
required annually 

If not expoaed to pofiutkio, flowing water tenda to punfy itaelf by contact 
with atonea in nrer beifa and bj petaing orer watcrfalli bat nube* and the 
moQuacan boata of trenutode paraatic worma tend to Kcumolate at tbe foot 
of wxterfafla and reinfect clean falling water 

I arru etc. 

F Gokxw Cawrrov 

BntinnU Buildinga, 

Duxbaxu 
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A CASE OF RECURRENT HAEAIOGLOBINURIA TREATED 
^VITH SULPHATIIIAZOLE 


A apecunen of anne, from a caae of faaemoglobinunat— in an Indian girl 
aged 6 yean — ^wai cent to tbe Ft, Johnston Iloapital, Nytsaland, for exanma 
HoQ dunng August, 1047 Tbe blood was poajuve fw subtcrtian malma and 
•trcptococa were found in the untie. Sbo was treated with paiudruw tad 
aulpbatbuxole, gramme 0 25 Cud. 

There followed an altentaung absence and return of baemoglobtc ofit3 
the fourth day when it dtsappeared. ftobably tbe dose of aolphathiaaole 
not large enough to effect arty controL From that tune tbe child kept «ril 
until tfac morning of tbc I0tb Noranber IW7 when tbe father noticed again 
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the passage of dark-coloured urine, and brought her to hospital (walking) at 
10 30 a m The temperature was 98 2° F , the blood negative , and, although 
the girl looked pale, there were no obvious signs of illness The urine was of a 
dark port-wme colour, and a nucroscopical examination showed streptococci 
Sulphathiazole, gramme 0 5, was given at 10 45 am, to be repeated 
4-hourly 

The father was instructed to send a specimen of the unne by 12 noon , 
and the specimen, which must have been passed about 15 mmutes before, was 
received at 12 15 p m at the hospital The colour had changed to a medium 
amber, suffused with a rosy tint, IJ hours after the first dose of sulphathiazole 
The next day, the 20th, the early morning urine was smoky, but a specunen 
passed at about 10 a m was clear , and the urme remained so thereafter 

The patient was not under antimalarial prophylaxis before or at the time 
of the attack, and no antimalanal drug was given dunng the illness 

The sulphathiazole was continued until the 24th November, when the 
patient ceased attendance 

I am, etc , 

Ft Johnston, J O Shircore 

Nyasaland 
m March, 1948 


INTESTINAL INFECTION OF PRIMATES 

Sm, 

In your issue of January, 1949, Dr R E Rewell comments on an apparent 
error m my article on Balantidium infestation in pnmates In this it was 
mentioned that Shigella flexnen could cause diarrhoea, and Dr Rewell is 
of the contrary opimon In support, he quotes an outbreak in the Zoological 
Gardens, Regent’s Park, reported by Colonel Bridges and himself in BuUetm 
of the Public Health Laboratones for January, 1948, which states that no signs 
of diarrhoea were noted 

It so happens that Dr Rewell and I are refernng to the same outbreak, 
as at that time he was Pathologist to the Society, while I was m charge of the 
health of the ammals m the menagene His outlme of the epidemic is incorrect, 
probably because he saw only the monkeys that died, the survivors being stnctly 
isolated as soon as the outbreak was discovered 

The full story is as follows Sixteen Rhesus monkeys were kept together 
in a large cage near the rodent house One was found dead one morning, and 
Dr Rewell later reported Sh flexnen present. A few mormngs later aU the 
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(htappeArance of tire duc*»e from the anullcr town* ind rOlaget lo the ri rromud- 
ing cjxintrTwde. From tUi rt wi* coodinkd thtt tire endemic foa vert 
confined to t lumtcd number of the larjpr citla, or key-ccntm, and ft ru 
confidently predicted that lire cootrol of ibe tccIoc in li*»e fod •wtwld eraitu- 
ally rmih in tbe completo eradication of the dame, llowcrer it ww found, 
m Braail, that ytDow ferer (Ed not daappear after many yean of effectrre 
control in tbe pnnopal otrea, and rt became crldent that the key-centre 
Ureory tvas not applicable In all area*, and that it could not be made tbe 
of a auccncfal eradication campaign. 

The fint incEcatKm of tbe existence of epldendologreal factor* wbxh bad 
not prenotoly been taken into account came «itb tbe report by Sorta tt af. 
(193^ of an epidemic of yelloie fever in an area In Draril m which A. 
did not exist. Scfioc then, many (xnbreaka of tbe dUeaae have been obta v e d 
m free areai m South American countnes, and h is non koenm that 

ytllov fcTcr U endemic and widespread m spinciy populated regiocu, nnder 
cDodhiocis which indicate that oertber man ncr the moaqurto, A ae^ypti, are 
etaentlal element* m tbe h aect Tertcbnte cyde of infection. This type of the 
doease, which baa become knonn m tbe Uesem Haniapberc as jun^ydLiw 
fever " ba^ been fuQy described in tbe literature, and it was diacimed at a 
meetmg of ihia Society by Dr F L. Son* (1038), over 10 year* ago. At lb*t 
tnne it wxa not knmm whether an epidaitic4ogica] type of ydlov fever 
anaiogaa* to yingie yeflow ferer ex«u in Africa, but an inteneve study wbeh 
wv cooiiBen^ m as area in Central Afnca, m 1937 and which i* stfil to 
pregresa, baa ptonded ibe answer to that question. Tbe detailed nsulta ef 
tin* ig vesQf a twn bare already appeared in a serKS of pobCcatisna and an 
attempt wiU now be made to renew and sumirDanxe them. 

Fbe demOQstrstion by Sroca rt oL (1928), and by Thulu (1931)i that 
tbe nru* of ydlow fever can be establlshi^ in laboratory anunali was quickly 
foQowcd by tbe perfection of the mouse protection test (S.IWT1* and LiOTO, 
1931). Tte test made it possible for the epidemiologist to study the (fistn 
botkin of immunity to yellow fever on a large aesJe by mean* of regkxisl somyi. 
An immunity s ur vey which Indnded practically tU puts of Africa, was carried 
out, and the result* r e v ea led that there i* a i^e bch of unmumty eitcodinf 
from the \\est Coast through Central Africa Into Ugaoda and the An|io- 
Egypnan Sudan (Sswroi and Wumun 1906). In ihe western portton of ll^ 
srea many case* of yelfow fever had been olaa'ved and nrua had been boialed 
from aevwal of them. In ibe eastern tecljoo of the beh of immunity on the 
otber band, the dlseaie had never been recognised, apart from a single cam 
(HiWT*, IBSI). Tbe abacnce of obwrrcd case* in thi* va*t area led tome 
p er son * to doubt the validity of tbe protcctioD te*t, wtuie otber* belttred ihai 
if a* indictted, tbe d«aae h*d been w idespread, rt must haiv ocemred i n «p 
onrecogmaable form. Intbebope f fanding ebeanrwer to tome of the goert 
raised by tbe unmonity surrey to Centra] and ts« Afnca, a kellow Perm 
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Research Institute was opened in Uganda late m 1936 * Dunng the early 
work of the Institute, attention was focused on an area in western Uganda, 
known as Bwamba County, when a preliminary survey revealed a relatively 
high incidence of immunity to yellow fever, and further investigation pointed 
to this as the most smtable area for long-term epidemiological studies Work 
was commenced in the area in 1937 and, except for a short break m 1940, has 
been contmued to the present tune In the meantune, any doubts which 
■ existed about the occurrence of yellow fever in Central Africa were removed, 
in 1940, when the most extensive epidemic which has ever been reported any- 
where in Afnca occurred in the Nuba Mountains region of the Anglo-Egyptian 
Sudan (Kirk, 1941) Dunng the course of this outbreak ttvo strains of yellow 
fever vurus were isolated and studied in the laboratory The results mdicated 
that they were in every respect sinular to strams previously isolated in West 
Africa and in South Amenca (Mahaffy et al , 1941) 

Our conception of the epidemiology of yellow fever m Central Afnca is 
based, almost exclusively, on the results of the investigations which have been 
carried out in Bwamba County This is a small, heavily-forested area which 
lies in the ex-treme west of Uganda between the north spur of the Ruwenzori 
Mountain Range and the Semliki apd Lamia rivers, on the Uganda-Congo 
border (Map 1) *}• The northern portion of the county is occupied by the 
Semliki Forest, an eastward extension of the great Ituri Forest of the Belgian 
Congo This forest has been designated a sleeping sickness area and is closed to 
human habitation It contains large tracts of swamp and high bush, but in the 
main, it consists of dense primary rain-forest Between this forest and the 
mountam there is a cultivated zone with approximately 35,000 mhabitants 
(Map 2) A detailed description of the area has been published by Haddow 
(1945a), to which reference should be made for further information on topography 
and vegetation 

When work was commenced in Bwamba in 193?, it was a relatively inac- 
cessible area which coidd only be reached on foot by a path leadmg over the 
mountain Work had, however, begun on a road which, ultimately, would join 
county headquarters in the mhabitated zone with the network east of the 
mountam After emergmg from a low pass at the north end of the mountain, 
the projected road traversed several miles of umnhabited forest, before bearmg 
left into the cultivated area The labourers engaged on the construction of the 
forest section of the road were kept under observation over a penod of approxi- 
mately 1 year, and those who exhibited febnle dlness, without obvious cause, 

* This Institute was originally supported jointly by the Rockefeller Foundation and 
the Government of Uganda More recently it has been financed by grants made by the 
Rockefeller Foundation and by the Secretary of State for the Colonies under the Colonial 
Development and Welfare Acts, and by contributions from the Governments of Uganda 
Kenya, Tanganyika, Northern Rhodesia, Nyasaland and Zanzibar ’ 

+ I am indebted to Dr A C Lovftt-Campbell, late of the Colonial Medical Service 
for the preparation of Maps 1 and 2 
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wtre Wed ind ttdr »cri mocalucd into wtae mice. A new cimlc»l corny ww 
ttadied uid Iti c«u»*tiTc Tina wu boitted (Sutthicw ti mI IWI), but tbo 
pfoencc of jtUcnr ferer w« not de tected . A po«ibIe opliaitioo for thi» 
negatire fault became ippifeot damtj tbe cotir*e of the etudie* which were 
to follow tnd h wfU be rrferred to I«er 

Oxnddeot with thfa attempt to laotate Tom from tirtm^n Jn 1933^ 
a preliminary moiqoito lurrey of tbe tret w»a ondertaien by Mr J O JLutftt, 



the dcnkal Teetor of yeDow ferer Alda •eerpb w*a p ro e nt, >t did not occur 
in auffioent Dumber* to enable h to play ■ role of any Importance in the tr*n»- 
minioQ of tbe dbeaae. On tbe other hand, Alda (SUfemyxs) xmtffo w Tbeo- 
wa* the only apede* that could be cap t ur ed in laffc number* dunnj tbe daythoa 
in the Inhabited aone. Tbe poaaible importance of tha potential reclof wt* 
reahxed, and large number* were caught and «ent to ibt btbortlory In an 
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unsuccessful attempt to isolate yellow fever virus More detaUed work on 
A strnpsom was afterwards carried_out by the late Mr E G Gibbins (1942), 
of the Uganda Medical Department He collected and examined large numbers 
of simpsoni larvae and demonstrated that, m Bwamba, this species breeds, by 
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preference, m the axils of a particular vanety of banana, in colocasias and in 
pineapples Extensive studies, earned out at a later date by Haddow (1945c), 
confirmed the earlier findings and added much additional information Briefly, 
he showed that A strnpsom is almost exclusively diurnal in its habits, that it 
frequents not only banana but other plantations as well, that it enters the edge 
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of the fomt, tnd th*t h tppetn to peefer bumiA bk»od thhough h iriH »]«o 
bhe mcmkcy*. By a tenet of 24*bour catcba carried out, tuoohiiwoQiJy tt 
ground lercl and on platformt at 6» 12 and 18 feet, rt wt» tbown that a hua 
at lU Icrel*, a point of contJdertble importtocc, u will be teen later luddenl 
ally thete low platfcrm catcha pnmded toefti] traiorng for the Afncan boyi 
wbo were to take part laicj m catcbc* <® eery ranch higher tree* in the forot. 

An huenrite immunity anrrcy of the Bwaraba f>opolatkm, earned out 
during 1939 ahowed that rrlulc fanmuruty waa widetprad tt waa unerenly 
(httributed (Hcghd tt ai, IWl). Iminuruty amoog aduha wai found in many 
parta of the area. The percattage of immune aduha was Tery low on the 
mcruntam tlopea, and m iIk lowlanda h me ateadily aa the forest was approached, 
and reached rtt tnazhnum m treat ad|olniDg the forest boundary Imnmnxty In 
cluidicn was brg d y restrkted to datrkas ac^ocnlng the uninhsbtled forest. 
The connection between the forest and yellow ferer imniuiriiaijoo of the humjn 
popukticra wti, ther ef ore, quite defijwc (MAai/rr et ah, 1940), 

A corveentrated attidy in two tmall areas in tbe tone of high Immituty 
during the month of April, IB40 did not r cteal any DIocss dimcally resonblmg 
ycDcnr ferer nor was the virus of thit disease Isolated. However penotBc 
ezzmmttkn of a aeketed group of ooDHrarotmes mideni m tlui xone demos 
ttraled that 4S of 168 of these individuals had been fanmuinztd agamsi ytOow 
fever be t ween October 1939 and June 1941 As sooo is rt becaree known 
that the disease had actually been premt b Bwiaiba within recent months, 
an investigation was it ooce undenakee to determine whether the nnn was 
stai actire. 7^ uirestigatioQ. which inchaded clinieaj epidonlokgtcal sad 
entomologKa] atudiea, was eoQcentrated In the so kxn] distrids where residenu 
were known to hare been recently muBunixed. I>unng the course of this brief 
smdy two cases were seen m which a dmkal dbgnc®* of ytUow fever seemed 
jostihcd, and a atrain of virus was holaled from one of them. The eatomoiogica] 
study quickly con fir med the earBcr observatioiu on tbe moaqinto, A 
and pointed to it as the rector moat Hkcly to be concerned In tbe trammttsioo 
of the disease. It is a “semi-docnestlc moaqinto which breeds profoscly 
m Bwaraba, in plant axils in the rfcinity of human habltatiocs, and it was known 
CO be a poteims] vector of yelkiw fever (Philip 1929). Large mnnbov »f 
fcraalta of this ^leacs were captured na pbotstiacs, near bwises where cases 
were under obserratioa or bad recently oennned, and sent to tbe Ubofitcry 
Two strains of yellow fever nnis were isolated from these w3d-caoght 
moaquitoea. Tbe data obtained from this stody indjcated that an epideouc 
of some roagnittide had oc cu rred in tbe area that tbe outbreak In the h'li tu o 
populatwa was aasociaicd with contact wHh tbe forest and that owe it iwcame 
establisbed in man the pnnapal rector of the disease was A ttwtps^ (Mahwtt 
rt 1942). 

As a result of the tsoiatwo of nnia. the Uganda mcdKal auth orrtiM earned 
out a mass vaccination of the entire populanoc, m the hope of preventinj «« 
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yellow fever problem fince h fujgwU ooe method by whtcb the Tfam might be 
conveyed from the form to man. Foe dettih of tha fanportant *mdy tbo pobfr 
cfUon by IIacdow (lW5b) ibould be coonhed 

Let n» now conrider briefly tbe tnbnil ttudie* which wer e earned out 
coQciBTcntly with the moequho work. Foe the parpow of tha daomioo. tbe 
meet tmportuit feature of tha inveitigatloa wai an e r teft n ve fanmonity tm iey 
In which large mimbeTi of blood apeomens were collected from many different 
•pedea of anhnah Immunity to yellow fever wtt found only In wild pnmalea, 
mamt y monkeya. Sera obtained from nwnkeya In the Ruweaxod foothOIa wer e 
ah negative, a hodine m accord with tbe very low Inddeocc of Immonlty ameog 
humana In the mountain area. In the Scmllb Forest, oo tbe other lumd, the 
resulta showed that nearly 60 per cent of the monkeya were unrmmo to yeOow 
fever Ten of the 12 apedea rweaented in the kmland farest were mdoded 
in the survey and uTununity was foond in aO of them. Statntjcal tnalyu of tbe 
reaolta by apedea, sex and (ocalii^ &ikd to ahow slgnlflcant (fafferen ce a, but 
analyin bf age grades revealed that the madence of Immunity inovaaes fteddy 
with increasing age, reaching a maxiinain of nearly 90 per cent b ‘*oid'' 
mookeyi (A_ J Hadoow tt * L , IWTb). Tha obaervxuoc ctroogly tuggesta that 
yeOow fever a eocoodc b the monkeya of the lowland forest Of tbe vanocs 
tpedea, aorae are terrestml m tbn.f h^ta, acme are mainly arborad, and otbera 
■re abioft exclusively arboreal The occncreDce of a bigb Imimmlty rate among 
the smelly trberod apeoet would io£cate that the fenat vecicr mntt have pny 
noQBced arboml tendeodea, arhOe. amoeg monkeys that are mably tarea uia l. 
it mnld suggest ehber that the vector must be equally prer a Jeftt In trta and at 
ground hrrd or that It must bhe at night wheo all ipedcs are asleep b tbe trees. 
At about this urae, the first hmt ihrt arboreal moaquitoc* migbt be in volved 
came from South America, when H was learned that a tree haontini tpcoet, 
//araadjegwi n^^incencf had been found to be an Important vector of Jungle 
yellow fever m Colombu (Btrconi ti mL 1W4). 

Ahhough It was now known that monkeys were i n volved b tbe forest 
cyde, there vm still nothbg to bdicate what vector was rctpoosibk fof tbe 
tranambaion of the vinii front animal to animaJ. It was, however possible to 
lay down the follow mg posmlttca with regard to the forest vector (a) it mo** 
be cspahle of transmitting ydlow fever virus (k) it should be present ihit«jb- 
out Uk year (c) h should have marked utwreal tendendci (i) it ihesdd 
have a wide forest diitributkro (#) it should bo a prcralent qjeoes aod(/)l* 
should be a speocs wtueb bites at night 

Tbe search for the forest rector was continued. Tbe fid thit no sigiitfie^ 
wer e found b etwe e n the immunity rites b monkeya b different 
locilitKS indicated that an btensna programme might be confined to a single 
location. For vinous reasons, this was moefa to be jnef erred to a study emh^ 
mg a wide area. A narrow imp of heavy ram forest fMoogiro) was, thetd'ore 
selected and lugc-acale moaquito catches, m 19W, were at first confined to tha 
area. One such caidi, made late m April, co nt a i ned 80 Atdei belooging to 
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xory b» « Trrymide dittrilnn £m,iiid It pcetort la the idalt ttagc throujbcnit 
the year It, therefore fuliilkd all the theoretlod ponulatei, tad ii «n already 
ufKier tiupiacm tlnct it «at repretorted uj the lot of forett Alda froni ahfch 
yellow toTT Tina w»a UoUted (IIuidow- ft jJL, 1947a). 

Scnce all the eriderwe pointed to A afnatm as the most Ukdy forest 
rector the nert «iep was a fuQ<*caIe attempt to Isolate yellow fertr Ttna from 
tha speacs In the field It was dedded to mahe the attempt in the tame area 
In which the tree*top catches had been earned out. Additional pUtfomu were 
btuh m the upper canopy at Monjiroi and the old pbtftrmt in tha area, and 
at Mamirimiri, were hrought into use. Catches were made each cTe nhn for 
5 or 6 days a wedc for llwecks. The results again confirmed that A ffrutioa 
t* the predominant tpeoca m the canopy m the sunset penod. In the hope 
of isoIatiQc rmis from an mfected mosquho by brte, all the A i^ncam tihcn 
m these catches were giren an opportunity ^ feeding on a rhesus moDhey 
before they were fround up and li^ected uuo another anoitiL It Is of Interest 
to note that 85 per cem. of them actually engorged. Mosquitoes of other 
tpecKs acre mneulned uno rhesus monkeys by groups^ bellow fertr rina 
wn not Isolated, but prcnoui findings with rtg^ to 4 afmwm were coo 
firmed and much addctlooal mformatlon was gained (lUotxnr and Mutvrr 
1947) The readioeaa wnh which tha mosquito fed oo aptart inooheys raised 
the quettion of Ks behariour in this respect In nature. Catches on high tree 
platforms were accordmgty made anaesthetixed African mcrtikeys being used 
as hart these showed that A tfnetmo not only feeds freely oo these aohnsli 
la trees but that it appeared to prefer them to hnmaa bemgs. 

It wu now apparent that, in the absence of definite cndeoce of Tirui 
actmty in a particolir arcs, large scale catches were net an econonucaJ method 
of searching for the forest rector In an attempt to get this cndence, U wts 
decided to expose rhesus monkeys to the biteS of forest mosquitoes m the hope 
that one of them would contract the disease and thus indicate a focus of nnis 
actmty The monkeys were confined in cages, the aides and botlonii of which 
we r e made of expanded metal, and these w ere placed oo tree platfoera* In the 
upper canopy In a prehminiry tnal four of these so-called sentint! monkey i 
had been exposed in the Mongiro area. A more extennre sentinel pcc^psmme 
was now initiated and 16 animals wrere pbced n poaltloo on high tiee-phtfonn* 
along 10 miles of the forest edge. Temperstures were taken dally and each 
antmal waa Wed monthly for an unmumty test. TTua programme w*t fully 
dcrtloped late in 1945 _ 

Next came the finding that chddreo resident in a large area near the f«est 
edge and boro since 194! when mass icciiutKm sna earned oot s how^ s 
high degree of unnumity to jelkm feres This mdicsted that these susetpti^ 
human beings were beog omnumied by nna coming from the forest As the 
area irtrohed lay beyond that corcred by the sentind monkeys already ia 
pcsltloci, the number of these annnals wsa considerably locressed. ErcotuaHy 
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Cmr in UcKua wrth AMa (5fey)M) Tbeoti«U a pr in opB rtaet Bid 

tnwet boM of (b* bui 

Sons, F a Pf^xa. H Caii>ob> E Soatim. J pAowcnji, iL ft Pojroo J 
(1033). Aw y llyt ta »3 

(1933). 7>w. ft. 5*f tr##. i/«d JVj/ , M 297 _ 

STOKtt. A Bu-t*. j H. ft Ilcowx, N P 093^ Awm y tnf k 103 
Tmm, II (18^) Am. fr*^ 14 49 
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c**et of the di»«»c in the tret, «Ioce the Bithurtt oct bre ak tt the end of IKM 
yet lOfDc 25 per cetu. of chUdreo under the «ge of 10 bom in the Tillage ihorred 
bnm iin e bodta to ycDow fercr Srmflar findjup were noted at Kotncnda m 
the Gold Co»t. Kbmendi cocmata of two adpcent eiHagea on the aea-«horc 
with a hinterland of gmaaUnd and occmonal acat te re d bcabet. Unt3 IM4 
there had been no recorded cae of yellow fercr in the are* then an African 
Q*T*1 rating who had not been aucceaafuDy immunixetl, soccumbed to ti^ 
diacaae and an Inrcitigstion of the children under 10 year* of aje ahowed that 
■gam Dctrly a quarter ahowed immune bodk* to ycDow fercr 

A full account of the mreatigKttona carried out on yeBow ferer m coo- 
oecoon with the armed force* during the yean of the accood world war will be 
pubftahed ihortly 

Hr P F UattlQtly It u * pnrilege to be asked to apeak after Dr 
MjLHATrr wboae «ark in Uganda ha* been an iospintioo to aD medical entonio- 
lognta. The story vhich he had (old us has been ono of aohd hard work meeting 
at last with rta just reward sod, like *Q the best nonet of the Und it opens 
up new Tista suggests many new Cites of research. 

It would be bnpotsible to discuss these in dctxfl In a short apace of time, 
but they may pertup* be conndcred calkcdrtly in relation to the tingle problcia 
of how far the daeorerles made in Uganda may be expected to apply in other 
parts of Africa. To this problem thm aeparste, though closely inieneiiled, 
Iffic* of approach seem to be oeeeasary lie first b the momenic and pcaes 
the quesboa of bow far the mosquimes stodied in Uganda can be rcgirded o 
the a«Tn<i as those found ebewbem It b not a abople problem and the final 
aniwer can only come titer mtentrre study and the tfcomubtloc of far more 
matcnal from far more locaUties than u at pr es en t sraQable. The second 
question la that of bchsriour Smdtea carried out m Nigeria on timnar fines 
to those followed in Uganda hire ahown thit the bldng cyck and rerocil 
di atilbuth m are rebtlTely co ttitan t and charactenatic for specie* oceuniag in 
both locaBtie* and the work that ha* been and b being dorm has yielded nract 
new knowledge of fandsmental interest to all students of insert betariowr 
It ta becoming mcrcaamgty appare n t that each specie* b fitted with the gresiest 
preanOD into the plant ammal complex wUeb forms h* enTironmest. It b 
only by understuxlmg the minutiae of behanour that sr* can hope to learn 
bow to control the disease by breaking the Imk between monkey and mosquilo 
or mosquito and man, cr at lesrt to predict where and under what comCticni 
outbreaks may occur as a result of changes n the mosquito pojailitioo. Finally 
there u the questioo of datributton, and this, too, has ti apcaal Interest atnee 
the distributkm of the mosquito b dosdy linked with that of the disease 
Afdn •fntmaa tt •* mosquito of the Iropacil rain forest. The icmperTte 
forest the dry forest and the Sarsoni hare each their characterboc 

fauna. /Uirr afnraiMu occurs in none of them, yet m each ytflowfererbknown 
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DUOTMKS 


Dr C J Hickett I woold Gke to t*k Dr Mahattt wbjr h b th*t In 
A£nan jangie jreflotr fevrr death* ■ppear to be exceptional apart Croen the 
Nuban R*ti^ epidemic, «beret* In Amenonjunffc yellow ferer the nwrtaEty 
b more noted ? I woold abo lie to hear hb opinJoo regarding the rpaJicaitce 
of protection te*ti m mammalt other than monkey* reported In the early pan 
of the ]93Cra. Finally h*i be any view* regarding the origin of the Tirta of 
yellow ferer in Africa and SoiJth America ? In other word*, what a the pre*em 
riew regarding the ” hoene of yellow ferer " whkh wa* at one time thought 
to be \\e*t Afnc* 1 

Dr Wlbon Bm 1 dexire to exprcaa one word of catxtion, aad cmideT 
h abould be ttid here that h may abare the wide pubbdty thn addrcaa will 
undoubtedly hare. The hutory of ydhiw ferer — to any one who ha* to do 
with ootbreaka of the cbact*e — haa two The 6r»t dini ng tV outbreak 

b one of extreme fear and perturbation, but tba b followed when the emq g eocy 
cene*, by to unwarranted feefing of complacency We can never afford tfaa 
campbeent attitude and now let* than ever 

In the day* before protecdoti waa ponbW we were made aware m Wot 
AfnCi of outbreaki n tbe iccolt of acme illneM among the European and S yrian 
aectlon* of the cotnmoiuty The** afforded the danger rignaU. Now when 
ihcK group* are protected br tnocultdoo, the wartuag ngnab are not aeea, 
and yet outbreak* oc cu r and wiD conthrae to occ u r A reezst rurrty in Lagoa, 
when 00 outbreak had been oodfied for a ccoddertble Dumber of year*, ht* 
ihown a high rate of tmmunlty among the ytnsger age groop*. 

to the intemttKNtal field u ha* been auggested that different «tep* be 
where the doeate t* known to occur m cffnicil form, and in thooe ana* 
where th« b mx eeea Tbe danger to tbe aecond group u probably greater 
than m the fii*L "iellcrw ferer outbreak* are taking pbee now wiiout oar 
knowledge and any attitude of complacency may rtnih at acme date not too 
far dlrttnt of an cpidctnic of aplorirc violence 

Dr U T UorgtQ 1 can eUtm but little quabScation to take pan in tbe 
debate except a mioor one that it wa* 1 who abol down the first monkey 
in the Mitto Grosao BraxO. the blood cf which wi* found to protect Tb* 
monkey was a female and had a baby monkey about 2 montha old. That baby 
monkey abo gaic a protectKJd teat I wa* Inlcreated to hear from Dr MAHtrTT 
that approxlmatclj 60 per cent of tbe tnonkey* were found to be protected 
I want to know whether he » aware ol my monaSty unong the wfld monkey* 
in that are* from yeDow fmer or b it that they reertre an inoculadcm at m 
agt when they get a mild attack, or even no obrioot attack at all — and coow- 
quently develop an immunity of any early age, which perhap* increase* with 
farther brting ? I hare a third qocsthm la ihere any endence of nngtaiion 
of the*c monkey* Croni tbe area ? 
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Dr Mshsffy (m reply) I should like, in the first place, to thank all those 
who have contnbuted to this interesting discussion 

Dr Findlay called attention to the fact that immunity to yellow fever 
has been found in monkeys over a very wide area in Afnca He also cited 
several instances in which the human disease was observed in "West Africa 
under conditions which suggested that the insect vector was not Aedes aegypti 
There is a lot of evidence which suggests that the forest type of the disease 
exists in West Africa and that monkeys play an important role as vertebrate 
hosts The forest vector, however, has not yet been found in that region ^ 
Mr Mattingly has asked how far the work m Bwamba can be expected 
to apply in other parts of Afnca He refers, I assume, particularly to the forest 
vector The work in Bwamba has provided evidence that Aedes afneanus is 
the forest vector of first importance in that small area, and nothing more It 
would, I think, be qmte unjustified to apply this finding to other parts of Afnca 
without further studv Because of its ivide distnbution in the Afncan forests, 
AMes afneanus nught be regarded as “ suspect ” in other areas All one can 
say IS Aat the work m Bw'amba suggests a method which might be used to 
incriminate the vector m other regions in Afnca 

Dr Gahnham has suggested that, -at one time, it w'as felt that there was 
probably not an adequate number of monkeys to maintain the cycle m the 
Semhki Forest indefinitely It is true that this point was much discussed some 
years ago However, evidence now exists which indicates that the infection 
is, m fact, mamtamed mdefinitely m these animals, and qmte independently 
of any human infection In this connection it should be pointed out that it 
is now knowm that the vector, Aedes afneanus, is not only present in the forest 
throughout the year, in the adult state, but that it can survive for long penods 
even under the most unfavourable conditions Although the monkey is infective 
for only a hmited penod, the mosqmto can contmue to transnut the mfection 
for several months 

As regards the control of jungle yellow fever, I regard it as extremely unlikely 
that the control of either the animal host or of the forest vector could be under- 
taken with any reasonable hope of success Persons exposed to the sylvan 
type of the disease can, however, be protected agamst it by vaccmation 

Dr Hackett has mentioned the apparent low mortahty m jungle -yellow 
fever There is verj'- little exact information available on the mortahty due to 
this type of the disease m Afnca However, the mortality in Afneans is low 
m the urban type of disease and I know of no evidence which suggests that 
there is any sigmficant difference beUveen the mortahty rates m urban as 
compared with forest yellow fever in Afnca 

Immunity to yellow fever has been found m animals other than monkeys 
in Central Afnca The answ'er to this question will shortly be available m 
several papers which have recently been submitted for pubhcation 

Dr Hackett has asked about the relationship between Amencan and 



Afnao ttmm of rmu. 1 mume he rtfcr* to th« place of Ofifto 0/ tb« m/cctioti. 
Before the tdrcirt of jUDjfcydkrwfeTw n wuthe opmicoof nLny obten cr» ihxt 
the KTtUabW cridenct pomted to Africa ts the home of the infcctiocL Hcnrevtr 
if *t b 1101? bcEeved, the juotk tjpc of the dkcse b the ongiiul cp Ad et d o- 
kificil type, it beoxnes unpctudbk to irherc the ififecdon orlglaited. 

The point naed by Dr V\tLKM Km U one of very pett troportixice tad 
00c wfakh thoold be fce^ cocutaotly in mmd, partlcalarly by thote r etpota t hfc 
for the metmrca which tboufd be uken to prerent tpr^ of the doeate 

Dr MotOAiT hat uhed tf there a eridcnce of mortthty in the wild raonheyt 
in fiotmb*. At ^ n I know 00 AAican monkey b known to hare cQcd of 
natunOy ac quir ed yellow ferer tn/cccoo b Bwxmba If there » any mortthty 
due to yeBow ferer Infecoon in theae annnjb, it nnm be rery low 

At reftrdt migntiao of monkeya m Bwunbt, obtemnoos wbeh hare 
been made by Dr A. } HiODOW onrer a period of yean todlcatc that they tnrel 
only Ttry ih^ diauncca. In thb con n e tu on a b of biereat that Causit tod 
hb coBaguea hart recently rtported that the normal moretDcnla of cetula 
Brasihan monkeya which they have lOicatlgitcd do not extend beyotvd a few 
hoodred yarda. 
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COMMUNICATIONS 


A NEW HUMAN CESTODE INFECTION IN KENYA 

Inennicapstfer arvtcanlhtdts, A PARASITE OF RATS 

BY 

H A BAYLIS, M A , D sc , 

Department of Zoology’, Bnttsh Museim {NaUtral Htstorv) 


A boy aged 2, the child of white parents living in Nairobi, Kenya, was 
brought home to England towards the end of Apnl, 1948 Some weeks later 
(about 13th June) he was found to be passmg tapeworm segments of an unusual 
type Some of these were submitted by his medical attendant, Dr W A 
Kenrick, to Dr E R. Jones, Pathologist of the Public Health Department, 
Maidstone, who reported that they “ appeared to be mature proglottids of the 
cestode Inermcapstfer atbensts ” At this pomt Sir Philip Manson-Bahr was 
consulted, and he took the boy into hospital, where he prescnbed filix mas mm 
15, which, as the patient was somewhat “ difEcult,” was administered the same 
evemng in jam and honey, and was retamed dunng the night Early m the 
morning it was followed by syrup of figs drachm 1, after which two complete 
worms, apparently dead, were evacuated with the stool 

The specimens, which were first preserved m warm 70 per cent alcohol 
and then transferred to 2 per cent formol-salme, were submitted by Sir Philip 
Manbon-Bahr to Professor J J C Buckley, who kindly passed them on 
later to the wnter for examination and determination One specimen was 


A mm mntAM ostode urncntw oi txmrA 


02 


•taincd «ntK hiematorjim tad nuuatt4 as Ctntdi by Profexm Bvooxr 

lu tcotoc had tmfortunatdy b«Q Icwt. pnjbtbly durto* coIIeaioQ, but the 
wtjnn tppcarcd othcrroo to be complete. The other tpec im eo, rtcoTtd b 
fhrid although broken into ■ aomto of pteert during trumt, ww qtnte 
complete, and pnmded tatk^ctonr prepantiont of tl« tcolrr and of aelected 

ponjocioftheatfobHa. It h not of courae, to bo expected that wocma remored 

by antbehnintic treatment ariB be found ui perfect conditton for detailed 
aiutomjcal arudj Sotne degree of maceration is ioeriuble, but la the presat 
case the coodition of the material was tarpnaiaglj good in new of the rrm* 
that bad elapaed be t wee n the adndniatratkio of tlw ding and the rec o r e ry of 
the tf o nu a. 

Study of the anatomy of the worma ahowed beyond doubt that they 
belonged to the genoa ImerwtKtpafrr It ahould, fiowrtcr be pdoted cput at 
ODCe that the grand aegmeccti of this genua art so Bmllar to those of aocne 
apedea of Rmlhetas that a diagnosa b a s e d on grarid segments alone woedd be 
impr a cticable. Apart from I enbfnas (Rouri 1639), a tpcctct recorded b a 
cumber of cases at a human partnte tn Cuba, the genus IiHTWfuapaftT Is at 
p re se nt known only in Africa. At kas mne tpedca of the genus ocenr in 
Hyrtcoidea (genera Pnctvia and ^etmiAyrtLr) and four others hare been 
dttcnbed from rodents. The cbaiaam of nwss of iheae speoes tre sam- 
mariced, caJ thar •ynocymies gitreo, by fitot (1677), but I tatfoyHm Baer 
1933, cad / Uperu Ortl^ 1933, hm bees desonbed dsce the puhGatton 
of bis akonograpb. 

It seetned nacural (o lQ<{tiice whether the present cct« might rvpreseet an 
•ccidefiUl or occssloaal bunsan Infecdoo anth one of the apedcs that nonnaliy 
occur b wild Alrvan arumaii. There esn, m the writers opadoo. be no 
doubt that socb is the case, the tpecica b question bebg Imtrwacapafrr am 
ctDOaia (Kofend, 1917). This wonn has been recorded from a number of 
spedet of rats, of which a bat b gl re i i bekrw (Table II). TTie coHectioQ of 
the Bntiih Moaeurn (Natural Hlatory) coo uma ipear ne na pTenomly deter 
mmed by the writer as I emcestiJaiii from hlutom^ ctmeka mbapp. aod 
fJtOcfJtehm erfenUoctMemu emoH with wbich the preaent ham in fpeomen* 
appear to agree in aQ easentnl respects-f 

The most complete deaenpdon of / aTr»M*tW& lo the Hteritnrs 
to be stm that of Kon::m (1921), bat some detalla hare been added \f] iUocrrT 
end SCBJUiiCTiA-H (1927) and by Bad (1927). There seems to be room. 


Oo* doobtftd ipeds* of tb* aeno* / srtiii Metfftt, 1927 It 
bird auesntm buesrd. ffs«bws wbfl* SovTHwnx wid Lara 0#^^ 

rtWed I a«DW«tfi (Orsb*a) Ccom bW {C*ntrt(m isprrrJiu PouadT 

both thesa wrrs cases of pmdopcraHCifa], ... t, 

t ilr J R. Hinso:* u a C.TJ., Cifonm me dwt Am£*"tUt tirnhdm •n*\m » 
oewef tbaix«iffly»*WT*wamwwiN«woW. H ha»(H -nwH lPt)wwM/wr«itycrw 
fi rnt nih (Otahwn. 1908) from tim boat. Of tb* »iwc»i»m 

me to eiamiw t* •rctned to be / i»»w*w£r aod otb«n sppeaml tobclonr » djBertan 

e p c ci cs wUeb ns oot I mritmiUdii. 











vet 


iot 


atv' 




VS 








ttvC' 

\eas'c- 


ixcsi- 

ott® 


d a® 


ide ? 




- a--''"**. 




tda't 


das 


■g50 






OY 


ItV 


desat'V 


,uo^^ 


foUorirte'C 


VS 

vs 




vTia' 


de 


lo 

,tot^ 


SV 




etvs 


ixo^ 






atvotv 


dval^ 




4*'?i 


»6‘‘®!;;;»«4 ® r„! *« 








oi 


.0^ 


dve 


t^o 


r ^^tld be ft 5 et^^ ' T:Vve 

vd ^vdasb^ ^ -Tbe 


oi 


d>et 
stto' 


)bd» 


aboti^ 
vjas 


8'^ t 238 


T:be 




bebi^* 


alto 


^ exee?^ 

btoad 


o'S' 'Cti *°'*^ Khi rtVv 

" >-r> 


Xbo^^ 

>Ybete 


ate 


Vtv ^ 


>»'“' C.V10® , 


bett'S 

,cvd^ 

•tbet^ 


-5..-^5r»S»-”’‘'" 

'^rletetts^'" ° ^ tbeV ,s 0 ^9 . T:beV o^ 


ated 


tbe 


\ed 




-tvsvo^ 




"I* *A „«s , „er.e. «',* i W" il.= *e '»”?“«elo?'''^^„ 


d 


dets 


w ..^^zkre 






to oW"!% 

4t'W'“l'U\»><'. 


■vit' ®“!v«® 


o4oov...'i;;;«e®' tTZ- 't^s^r^ouw" 




tiot-'^'^t 


coasts^ 


dvvto 



534 A ftrw KiTtVk rrtTODF rcrtcnox w 

Into conical and mcduliuy regioo*, bm there are numeroo* tJono-Tentral 
fibra pttamg right through the cent^ rejkm. 

The eicTctoij ijnieiu t« oi apecxal mteren. The mua] par of liaple 
lottghtidtQAl canab b preae n t donally but the Ttnual ay mu i, uutcad of the 
atn^le par of canab, with tntoamte cotominum at the janetksm 

of the aeg me nta , typical of the majority of eeatodet. foetbn of a rramber of 
looghmlmal reiaeb (FJgv 2 and 3^ e ) vbteh appem to taiy from four to rfi 
In dllTercnt alrobilie and In dtffercnt p c ir ti op s of the aune atrobiU. Tbcae 
mam reaaeb are ronaected at frequent but Irregular iDtemb by lurrov and 
branching transrerae Tmeb, forming a aort of nctworic. Tbe preaeoce of an 
eicfctoty eyatem of thU type, which b mlble in fatourable and atmahly atjtned 
whole preparationt, haa been conhrmed by meara of aerial aectwm both of 
the human material and of a apecimen from HthfpAotau It cannot yet be 
ttated whether thia type of erertttpy ayitcm la a conatant g en eric chmacr 
in Itemieeptiffr but h b known to occur in aotue other apeciea, tg I frynaor 
(Ibid. 180^ and / gtoMtrwm (Graham, 1906) [tynooyma, rjfcjManjOMa g*m- 
bnam Bed^d, 1911 ZtdwUtrrlla acwolo Baylb, 1915] — lee Batus (1915). 
MoldpTicatioa tad bftnchbtg of the rencntl caiub hat been deaenbed in tpeciea 
of aerml other genera of AnoplocephaDdao {AxoploeftJtMU, OtlotaewU, SeJdn^ 
tanu, StniUetpafeTvu^ OaAorutKa and f>qf«warara i aX and abo occon in 
certuo Oartinehbe. 

Tbe drrua-cac b relaarely amaQ cod oral lo ahape. It meaMm about 
0 1 to 0 12 rem. m length and (H)$ mm. m mgjnmgi width in the h uraaa 
material, tod the acme dunenttcoa were found In apeameni from HrSeflfiau, 
It ahould be rKited that KoFc:rD(I92l), tn hb deaenprioo of tbe ongual amerbl 
of / MmctMtJaAi, givea the dnnenatona of the cirroa-aac ai D-lf to 0-15 mm. 
X 0-052 mni. The writer hnda that a length of about 0 IS mm. can be obtajoed 
if the memurement n takes from the actual opening of the genital pore — u if 
n htchidet the ahght genital atrium into which both amu*uc and rtgina open. 
The inner end of the curua-aac juat reachea the btcral netre of that aide. There 
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LEGENDS TO FIGURES 
Flo I — (buDiae oaeX S co i^ 

Fia h— /■wwagilfrr •viraaiWa (bonj» taw) D<*wJ -new of * 

(awpi-d ii t f a tatuj tic) ca. dmn ir 4 dan»J caercto ry Ttaaeli 
ft tn ti #r artxj I I Kate* , r errrtaoty raiirU 

m demcM tft Ttwflma tUad, 

me wcum r'xcoa natur* WTiMBi , cunci* 4 d., Aw^ eaerttt^ rmw i 

dna, doe»o-*r««nl tnwle* \» laocsmamal BBiaeJe* ^ (otHHUMaJ 
u vttw^rr»-.,T,T t tcMw C Ttatial «» ». rt to i 7 mtU (two k4 tfaew « B* 

nafct ci tbe Srt u T ih owntg bnodm) Tafiaa J t» derertBi 

Flo 4 — ^/amwra^riftrmTraiWJbi&flnweaneaw) Oarril wgaent, ep'Op iir* - 

Fm. « —/wTwwWrr enw««iWu (human caw) A tmtW e*j-cap«ide •>«**»• 1* »«• 
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BAVL'S 


« ‘ . .e„„nal v«.cle, ''” 

HbeC«^-s:S.p^ “n^ po^tTaV of *;re-mo'rf 

a„a naoa V hi a na«oW 1^- o"^ 

.land-complex. ^ P^^'^Thalf tt becomes thin „^ly sem 

of into a toifof® ^ mature o'S"'? glands, and 

gatpansion m femal 6 

"“'’mu re appear » b= ''““fare on the »?“■“' fit srae rs mercase 

msmss^ 

beyond the . ^^e confluen ^be ovary 

aporal come to be m 'vben J 

of the apora ^ fan-shaped mass ^^‘^s^morc or less 

The ovary mm or more m ^ ^vhlch ' 

developed, toeasu^^O^^^^^ of about ® Structure extendiog 

^^.L^y-shap^ 'trSo^'^d mr^g; 

_pntlv develop seEment v>ecommg tra ecems to be 

rTatrarr^h— 

^ .n specimens from tienj nthidts as segments ^ ^ 

"is’irV' “sr:- of «rd pi-f'Cr 

„pmhervar.eB'«h “ oi *''he"^j,n,;, a ouruh" “ ”„ded together 

(fig 5) are eo P layer, capsules are seems to 

being denser than formauon ^ yrhich less 

In the earher i es, but la e ge being about 

- “ “^ri them m i “ o 0 6 -- f-^Vt (0 ^ '» 

enlarge so a u^hobhohus they me 

ovoid form, tvi* a B^,,„al from Human matenal In 

0 4 mm In io tn 15 eggs tn tbe .vbilc K-OtfEifin 

0 35 mm') contains about W about a ’ g^all, having 

Each f^X.ijophobius the ovoid and ve^^ membranes 

speamens from oncbospberes a enclosed m ■« embryomc 

'■«e^rd-«- “' ft. iri'ie XS«d .»d ctumpW 

i-t “ “SC« 

boobs are about op 


540 


A Ktw mr«Ax cesTODf lyrTCTitr* n< ieitya 


ibc imennedute bo*u not only of CtHotmtMXM but of ktchI other gcoen 
(AitopixftJiMU, ParmphcTpfidUi Momnds Ber1tr{U, Tknwna tnd Cttmy 
tanoM). Now it teems worth while to pomt out thtt the ejgj of typical 
Anoplocephihdae tre vtrj saull, nd are stored fa large mrnibcr*. but each 
tqnrate from its ncighbotir*, fa a sac Cke or bruichfag otena^ They are oot 
grouped, tcrera] together in egg^pfQlcs,and frctjuenily though oot farsnabJy 


Taata II 

Rodxkt H<mi or I^trmi ca^ tr wrirMtiA. 


Host. 

Loeabry 

lUcardsd by 

Ftmfly MrsttHX. 

SubfwoOy Mcanua. 

Arrk^MiMt niZsdaf [ttittnlrrit) 

Sodsn 

Kcfmd. 1617 

farA/wwwu W mill ill 


AnittMiku ndhttna nAbau (Tnr^ 
mind) 

[<4rrtonrjka ip.] 

Dsboowr 

JoytuxABacr 16Z7 

Hjiomyt ufibutBf (Petm) 

N«cds 

Joyauz & Baer 1690 

Ltwmarmrft itrUtmi (Lfan.) 

I O^wssU ^ paiwrztow (Fuebersn) 


lojm & Baer IfOO 
JujeuA & Barr 1677 

JoynaABao 1627 

[A/wnmwl 

fVswj't fCir—ds) .r—jMiu (Hurt) 

French Gosw* 

fitaha (iliotamyi) rwsdU 4ryfas- 

Nlvsris 

jeTm & ttocT L690 

bano (Teaimfack) 

(i/eflssu trjtknlaaa] 



Rcma (Afetswyi) rsads arimJea 

(Pnm) 

Arns tXitaimyt) rsMcbs (subsp, ?) 

T«4W9>^ 

Bs)Qs, ISM 

Bdgton Cento 

Baylk. 1S». 

IXsOsso (i/i0)wi^(RabeTti) 
Subfsmih DEXiwourcut. 

8. Africa 

Baar 1625. 

SUttmmji Srstmfr r«tm 

SuMwti^ GmauxAi. 

8 Rbodstoi 

Baar 16» 

raters kei^ ^ roufbtoa 

Sobfsml? Otqvtixal 

Nfaeris 

Jo)ma&Bacr 1630 

OfSMTT brwmtmt (Brtnti) 

Ftemir B Twiumim. 

8. Africa 

Baer 1625. 

wyrwtraaawsBi m* 

Tanfsnyfta 

Barlto. 1»4 

IH «mM] 




Mta TvfiMm nngbt refer to AmtmMi n/fimj bus to new of 

tb* tocafirf M Htymin thsito rt mo** Ukclr lo hors bem O 


the faocr shell of the egg. or embryopbore, » of the type known is s pjn 
form organ," being drawn out on one nde Into a process whldi rnsy fonn tao 
long filamenu. The diameter of the outer shell or mcmbnue of the eggs, fa 
these genera, ts not more and often ooonderably less, than 85^», and they are 
thus of a sac which can endently be swallowed by miles. 

Tbe eggs of ImmaetpaffT on the other hand, are enclosed, fa da mp s 
of Tiiyfag number m fnriy tough capsules wluch, as we harese^ fa 
/ cmtwsrtodtr hare an S T efage diameter of abtwl 400/*. It ji suggested that. 
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^ ^ u mttes, It IS tnore 

be 6wallov?ed by creature 

“Rrf...S.“r TkS".»«. 

^tVier cenus, Ka»» oroduced ^ ^nVs, but m , T)avaineidae 

rdenucal ^^^erous ^ced m Megg^tt 

^^^teUum armud vntb ®P^®®’o{ mH^etina—^ C rats as 

t° rmed vAtb rovjs ^ ^ species ^ same scolex and 

frisavery ^ntious m "°®ept m having rbat species 

A qubramanian, sbov/s, P ^ resemblan found 

and It may state that over 75 c^ patients 

“o- '"'"J “Iwl “ *' *':vCo“ “S^o U to the 

seem to bave belong ^ay ^ those of adu^ a large 

been cbddren tw ^ore bbeiy rioticeable, als > j^^eUna 

habits of intermediate bos certam sP^L •) madaga^- 

'.anSl tom *' Mto. .“toS 

never eaten ^ pawpaw, Ije^ast cereals possible that 

InttTdCdoto^.rrKU Se ^ound o, ouCed 

-J!!\Sd tave .u. some^md 

*. vdldlty of tta " d„,dy «W0 

„pn/«r m»y P"”* ’ 
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roAKu o( th cciua 


\7hi[tX * dote ttudj of 1,500 ilkiet of •betibed rmcrofilim Here bdnr 
narfe io 19 37-33, ■!»« 12 cnn^It* of W wtre focad, tnd e«ifinnfd 

by Lima (193S). Tbe»e mlciofilimc hirt not been ftmnd In ■nr cue of 
clcphantuili. So far there it no ertdeace tbit clephantmi* bydroede, lym- 
phoede, or lympbidcnitu ettet m ettsed by IT lioavfti 

Loa hm ocoin In Utftado 4 to 6* N —from French Equatond Africa id 
the we»t u> ■ Ime Ju*t »e*t of longjmdc 30 E, *ad Somb— wtD rmo the 
Bdclan Congo. It hat rvot been reported ewt of longitude 30* E, or *uthcntK*ted 
in Uganda. In tiui tret upward* of 20 per ctm. of the indigenous popiUtwo 
are Infected and, 15 yean ago aboot the tame perce nt age of British and Syneo 
*^ ^ ^*^* - wdy pfored Tcciof U Ck/ytofo dutoftiptiam and C lom p n m t, 
which occur m the ratio 26 1 The dei^opraeza of X, Jn* eoibryo* to naru/itj 
in these dityaop* were deaedbed in detail In the tboTe'menlkmed paper 
(WooDMAtr and Boebaki, IWI). Dcrdopinent was much slower iti>n that In 
C aUcee and C i nti d i e te , as described by Cotm&L and Cdxnu, (1022). 

The following table summarixes the comparison 
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HUGHM NvOODilAN ™turcandhum.d^ 

'S»s srri. or w.d«ws 

SS.“«o“\fS .f;S’Si ,„„o .. «.ld .PP--rtf.n 

o.'» “ -f “ r£X“«Mtsrrs;- “S « “ ^■'"""“ 

These «o f, Z foM ZZ^J%''Z:c 

t::S f-A po.uve for -hry. . rn relu.ance to bdc 


'^^^^Ta.^sops CofeOOfli- — ^for the 

these osiuv?^for ombryos of^ this part to bite 

:r:v^rthe T^'^rtl baits of j;;;^^rund-o--'^tttTy 

following te \h) Tbc ^nty wth ^ hotter bou^° ^ embryos 

HP==S•^S^S^. 

expenmenw) T ^ on man. and w^ch h ^ (Anst ) bancro/i«. 

^ ^ood d-l tb- O 02 mm 

^^Tbe adult emb^o of ^ ^,th 1 4 mm X app funestm 

-SHr ? SH:»E'S 

rt'that these could disperse i^^ ^mnastics are pos 
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riLUtA cr THX SUCAX 


oat of tbc tip of the Ubelh, tod thn wu photognpbed. StmiUr wwl ha been 
done b; ^am.u>\ ind Irceout (I02B and 1932) 

SaA» I da»on*tmKra (192S) of the derdopmcnt of the larje form of 
^ pmUfu in CxSctUft tmrttn a o mow rtmaitnble eampk of dhpropoetion. 
lie estimated the embryo to gnm 0-73 mm. to 1-0 mm. In length whflo h> 
imea Tcctor u luelf only 2 mm. hi total length, tad yet wa capable of debrering 
six matnrc embryos from iti labfasD it one Qme. 

Next to the pottlbilrty of f/tfificcntrwm, it U tngjr ti fd thjt there may 
be 1 moiqQHo rector of L. Am. It u known that the —nw blood nmttrwjf on 
be ccmed by irthropoda of widdy different Fwnpift of thn arc 

rr Uxcrt^b developing m PkUhotomxt da*nns, and P strtmb a tay al iam 
(\ao, \Vd and Sox, 1938). Theae were found infected In the wild ttate, rnhUe 
other experimenuny fed ffiea (bowed degrees of derelopmcnt which mfgbt 
have beCT completed had they Irrtd. Dmfiltrut can derckip in dof 

deal aa weQ a m CmUx Aldtt^ and AmopMa (BnreL, 1921 and Ilecto 
ei oL, 1938). A pmtttis can develop in OmUtcAano ne«6«ta (Nottaix, 
1916). 

Zh h* ha been knonn to infect a European after 5 months expoaure 
in the endeimc area ahbougfa no Lnown contact with chryvopa had ever been 
made. lo thia case the adult am aeen maaijig the eye amhin • year cabbar 
mninga were frequent, and eoatnophlHa reached 70 per cent In the tame 
period. 

During 9 yexn obaervatuma no mioofOane were teen. Wooo^U.'t and 
Bocutii paper above referred to drew attendoo to a poaaable cmnenieQ 
between the eaxCett lUte of raricolyniphoedc. and of ingtriaal bemu, with 
}o4 infectKm. 

AttffthoekeibttfnM pmteer ocenrs in mer 50 per cent of adults, although 
t baa not been reported in E mop e an a. It occ ur a throogbout both arras marked 
on tbc map but is commonest on tbc aoutb-artstem border Most anthorhks 
seem agreed that it is a harmleat parashc. Ahboogh neb evils here beeniiid 
at It! door as oedema and calabar sweUings (BiAtrt and Seifixt 1926), non- 
gonococcal urethral discharge (SnutP 192^ epigastric pstn and hepsotfa 
(Gijputt E., 1945), and fiUna] fever (Molxzx, 1939 and Snutr 1928), tih 
u not the generally accepted new and there te em i EttJe evidence in support 
of It m the Southern Sudan. 

FtUnal fever certainly may occur mdeed, it u difficult to behetc that • 
blood swcnning with a maaa mfcction of mf pcrs tana could fall to caum some 
malaae cr febrile dtUuilnoce at timea. Nervertheteta, bloodj do appear to 
(warm with tK.-m m patients admitted to bospuals wrth other cooiplatma, without 
any such condition bang demonstrable. 

Spc o cs of CiAuvides have been collected and sent to D J Lzwo, who has 
had them identiScd by Dr Mactu, of the Bnlhh Moscum, as CVifwZr/ 
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^ . It WOODMAH ^^5 area 

^ t ThOectorior 

fulvitJiora^ niirthcBelg'ai^ 

resumed j^g^tocerca ^^^0X5 and to stl^R? Cd9Z'i) reports 

^ un professor L> lephantiasra -j^ \^ave , Soutbern 

unstained. altbongH ^ ^Hose haematoKyV^°^pared g.en^a 

^^^'^?i^4Vd ^4r tS'Sf 

Sf^ag2Sf#5SsS5= 

lies tn ^ ca , and ^ connection ^ latter re^ ^ 

Kquatorial Mn ^escnbed m former area , ^^rcvasis area 

ngrtb of tbe re^ tVie byper-®^'^®”''*^ q vol^uhi^ bardly e ^ 

P’'" "V” o» *■> ""'S' ° ' Bi 3«« '^"' “b°t «cao.oMl <=»«» 

^ : Xa we"' ""Sw leaded .0 e«ey . 

“' 0,r ™« X*' eme ■'»;**VrSpen 

^ U demonstrated m ^onvatbO ^ ^ hydrocele m ^givtdus 

mSrl?SS=« " ^ ■” 

tdecS.'Vo--'“° 


rtLASU or TVZ U7IM.T 


The two raort probable thea In the int cboacn for tlua lnTe»n«tJon woe 
M the rrTtr Sirf m wboM r»pjrb SmMbvm u iaown to brewl, and war wMcb 
are people bring. These ««, In fio, tbe onlj two rapids ihos mfewed 
^ tjiT maj« importance, and near whtcb fairty Wg mtire populaown ot 
firmly cstibEshed. 

D LiwucoafirTaediBlW5tlw&a5a>»6«bted{ncoMldera 
on PhT*gwaUt and other atemt and regetatioo cangbt in the awiri of the »ilm 
of these rapids, ahhtmih at the tiinc of thii Bnrey (Fcbnaty) there was nooe 
to be aeen. They are definrtdy acasoml and are beCceed to be commoo from 
April to Norember 5. aarm does not occor m the Sudan. 

I ^ A BOnrey w mad* by Dr R. Knot nd mywif irf orar 1,400 people «f afl m 
( ) from whom ahnanml akki or ry® e w nrt l ikr^ or wdufca, ksioUs, wirti or benm 
wmewn, saeh * fibwanatt, vm aefeoad and tmuned (f) frwn wban eontroJ Vt3p 
ci powts tataa at rwidotn aod «centfa«ly btsUjy ww* wletaad. TW skki In boS 
froopa vat eaatmiMd for nikxofilarfa. Tha two rdve* Mlccwd wm approiiTiasefT 100 
mfles span on tb* rrrer ScU end era rcCanod to es 8a4 1 sod ^ II 

^ tbk wrrvay tUa wnean wera akta at flm ^ ahsfrfas off rjees of skto 

aod dnappiaf into rfclsl odw of atUne cantrifay^ and re aw k w dv UajMeot U 
hewrt UtK and cxamlnni tbe drpoett. It wm feusil. bowatrr tbas sha*ii« tff Ch4 « 

I etn. of demdi, end nuUo* doact wnear on to lUe wn qokier tad lattch mon 
weemanil metbod. It w« « £«a Coond that sbdes wm poaiiiT» wbm drpenhs 
were iMfscJiu. Care ww takm to e*old anmflWihtfi wtib hlo^ 

Whm nodulta wets prewmi, tbe tUn was tab® fftm th surfsca eribimiisis riaitr 
oathenoduK Otten^ tU awnplawmtsfcm f«n, «y paitef tha Wxmk w ana. W« 
ware parwtuarry teaiuied &r and whoi prcaort wm alesTS poardra. 

8o4 1 Surrey 

Soty-four people wars aelKtrd fram the total populadoo of SCO after rmeial 
ImgatitioB, who wart anffrraiafTOmafcewraielAitepmrfety <h« t« 

1 rw m.d frean 12 to 6U | tfwn 


wo c hmK <tr hcbentficBdoa, arsf ej ocanpltfata. _ _ , . ^ , 

WTto S3 women and 44 men 33 had O ttfrwhn in the skai, iu 50 per tent cf 

tboaa eejected. Of tbett S3 |0 had nodufca (I 2 per eem. cf tha tool) j £o h»I 
ihaor nudities and aev en had ays cnoditkaw (fir* being Uml or partly bliad). 

It was an ictti a tin g poan that its of the lyeehncm of sUn wlrwi fnea ooduks wm 
neg«7*T 

Sud II Survey 

I thM aurvey 40 personi srm aejeeted frm total popahtiao of S40 ti thnrlw 
aanilar ahoocmetitks Tbe ares tsaged tgaio from 12 to 60 20 bad O raAsAo, 

noihdes Lr 9-1 par cent of tba pepulabcn 35 of the 40 bed O rafrW ar mkrtfilwla h 
rha that u* SS per cent 

A grcMp of ^ teemKQly bealdty pmo as ware also a cketa d at ecctreft w>d these 
themed 34 po aj riia for O twftwto fa tha ahto. »-* 77 par cent 

Only fenr of the 40 mbiaets had c) ecn^vUnts. aM two wera blkd. Only ana tkjs 
apaexaen frm nodnle w*t u ef ttn a It wsa noti^ that tlw Bu}o <l>y of tbs nahdn 
■rt^esjed to ha on the nba niber than on the that atata. 

Tbt duef Ooding* can ba a mu t u artie d m follows 







549 
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ni-UUA W TB£ fcni.« 


For CDEnpamoo, Cfum frm ample (roup pMpli brfat et OM tbe wont 
fod endetruc blactnea ki tb* SodK, oar Weo, cod t ceemly ccmed ewt br Dr iL 
knx, h o( kMcrctt, 



A T e n modi Ii% ber p e ree t mg e a( poctUr* caaeMoc fc J t tifo ec ia dte SoA minf i 
wac tbos toODd tbon wu e ip c etol . Tbc penrenugc oA nndiiW wm Vmr cod p«r 
cg pt n a of eye cmd does dliied; ctttibanblc to t odj o ccf tiatfa t'Cf)' low 

The tribes hi psru of West Africa, and the Lumbn tribe id Rro)^ 
defmitelT tasocuie SmuStam with nodula aod, !& some cases, with bfindness 
but tbe Ltzmbwi bdtef b tbst i person must be crposed UxessasUr to bdafc 
tirttcn before scqtnnng oodoks. This sunmse appears to be entlreljr borne 
out by sdezLtibc obsem tl oo, and it aeana probable that the sUa can bcceiae 
cottsidersbty iofested with the mkrofilma before, or dunof, tbe fomutloQ of 
nodola and sntbom causme endasde Umdncas. 

how that ViM Dor Boiche (IWl) has democatrated that the adult fetoaJe 
can dMtttbote her o€rpnnf tfouad the ramecthe tusues befcae beco n n t ij; 
encysted, the btter eery possibly bdo* tbe terminal phase of her Efe hiacry 
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niAKU tv tuf xnivv 


For cocDpanicn. £fam from ■ mipto froop </ propl* brfaf at tfw oi tba wimt 
fod ct coJa ni e blmdnrM in tbe Sudm, luv Wad gad ttc tml j ohtM oat bf Dr R. 
Kjxx, is of imc r t tf 


NiBsbrr 

ramlecd. 

meftoWa 

rrretamu 

ymaaotr Oj 
io tkbL 


)) 



10 p«T ca«t af aiUu 


A mr tnuclt hJfbrr p mtotga cf poaiim cutsncooa tnfectiim in iha 
vat tbot lou^ tban w«t rtp eo tr A Tb p rr t tn aj e of nmiiha vai lov aod tba prr 
cep tm f eye eonditum tlirccdr rorftutabla to o a Mhoctr dth rery Vrw 

The tribo n pzm of West Afnca, «tnl the Lumhwa tribe la Keoy* 
de&totdj tatocute SmSim nlth nodola utd, in •ome c»e«, vith bflad aot 
but the Lomb*! beCef ft thtt • pcnoo raofi be expoaed lo cemml T to bdn; 
bittec before tcquruig oodukt. Thi* ttmuue appotrt to be eodrelj’ bomt 
out by tdenoik obterretioa, tod h teexot probable that the thin cu become 
cotmdertblf lofcRcd with the laknifilim before, ot dariaj, the formation of 
nodolet utd without ctuaifit eodet^ bhndnirtt. 

Now thtt ^ *ii Det (1941) ha» deanawtnted that the edult fassak 

etc dacribttfe her offtprict croond the eotutftdte ti*»o before besevawg 
ettcytted, the latter rery poiiibly boeg the unaitttl phaae of ber hfe Utttvy 






Plate 1 



Figs I nnd 2 Loa loa showing typical flexed tail position 



Figs s and 4 I on ton mil 1 perstaus 


Tr'Jcetp^e 



^ Tba f»« M p« Md ■»drf 

k»»tT pDWtT 





Cmifrd •»d d» ^ r» < ijtff Lm ha la llaf^altfait 
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rtLAUA rr tcx nmu 


(1932) aod Bftaxt (1935). Ophthahnoacopk cnromaDom were Dot AiTf It 
cm be presumed hcrwcver thit some st kM were bHod from csuks other tbaa 
O cofcn/ia. 

Nothkiff h yrt koown of the locsl IJamnks of ,S fn tnm la the fidfUsuW 
UeUe dfatnct of the Bdekn Con«o tho mfe k up to 500 y*rd* frwn tbo rim snj ]« 
pi cmt. of the fly BT* ktfeeted (Vjm Dct Bn^ JWJ). 1 the 8<*ith Krtrcenti 
dntrict of Keny* 9 per cent, of Simafmt» «te lofected eod the ranee h op to WO yards 
fnn water (Mc.%UfK» IMO) Gnsoa (1«33) bo«em, states that 0 Ut«)da the 
^ is fcatnd op to 30 mDet fnm ia bmdint place, eriit \\ 'OD'f Hcomd anl Pixl 
( 1{M5) bare found h 45 mDea Kway cniund LcopoUrilk, They admitted that sriod ercr 
the open rirer at the latter was hig kesor in atfijencaa; the racte. klcMuiov foend 
that a freqamted water po snt in open oaaaaj 1| mSes frean « tninted strewn shoved 
eiy low dcniby of S MMri(tfae c^or fat Kasys). 

Uenerslly apesUne, in the aaiauuab boah foreeta of the Souiham Sudan, wind fa 
not verr kifnrtant comideratioo. Tba nature cf tha aamcy the repetsdai, hunUjty 
and proaWty of atnaQ tow nnw ls. htrds and poasJbly rrprika fat the fomW to £red xipct\ 
aotsCM the anflTfahood of the fly belnt amr aerkua t uenata I x iy c et d l^dla ranff tntm 
rapids or srater 

Poidinc efaaef entomokipcal atody h nslght be waiemd that ns th e 
m aaf from sssajh by tba fly at I^tmle diitince from fasfreted rapids. The ooteea of 
the people m Tfaienc faxfeated r i i et a keqmtly to catch ftsh and leint, mSItatet afifatit 
bteaxfaif; the man-sfanulhim e taitw t comptetefy acKl thia custem fa pirrmlent Moeeg meet 
trdws ti Central and Ban Africa. In the mer Sefa country tba nscanh of ii u ifcB n i o 
fishing aRfarry fa December when, thanks tB tha ateaceul incidrnce of 5 dsw en tv w, tmtsJly 
this fly fa oot Csand. 

PirvEXTTVt Meascu* jw CunjcrnimrT 

'Hie proremloa o( L lot thd IT hoenftt infcktron DStnnDj drpendi optw 
the cToidssce of thdi vecton wbert knowb. Id the cm of O rsfnifKt h b s 
questkw of the sroidmee of S. damwtm to the Sudm, of £. wsttyi m the 
Coofo md Ent Afnct, and pocsib); also of & c2errtpiZc/n (irt whkh partial 
dcTcJopment hats recently deanautrated by lUrtiAAD rt «/ (19W) lO 

the Conpj). 

Recent expenmenti with DDT appear to prorc that 5 warm on be 
cooiplctely conironcd. An crauWon m the strength of two parts per mUEon of 
utter dlschai^ed into a ntrr for 35 nunutca h*» been ahmna by Gae<iio 1 
and McMahon (1947) to be complelely suuesifu l m deaut^ing the pupae 
and larvae. Mthougb the eggs, popoe and Urrae of thra species bare nef yet 
been found, t s eems almovt cettam that they occur ra rapida aod cascade* 
and on tegetatioa, aimnar to that which auita S dtmttastM, Further procie** 
may find a means of control of .5 rfawnen ts e. Unfortunately DDT haa the 
dmdraotage of destroying fish. 

In 1937 Tarrous drugs nerc tried out 00 casca of X- hw, such a* acriflanne 
by the month, on the Imca of Fbbei t treatment of * 0151110 * 0011011 * in the Congo 
(1*134). 

Certain amhne dyes such as methylene hloe, trypan tJue, and fluorw«n 
and antin omy m small dote* were empl^^ed. Result* were all negaure ereept 
m the case f tnethyWne blue the u*e of which had been reccanmended *s long 
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. by Austin 

1 1» > r^r-rsUf “ ro^i^ - 

^ab 'Tbis was ^ HissHTTE (19^ sufficient 

1 per cent aoffition believed, ^onld be gi 

orL loa that any drug would b ^patient. ^^^^otberapy 

bigbly ditroy ffiana m ^ew studies * „odon htspdus) 

concentration to '^^^ce been altered y rat g ^te 

irSSs:-?S.Er5”’=-=‘ 

lypomsstis ftlana while it is metby^ene blue 

mented witb being gi solution 

to later infected witb A tV, S c c of a 5 per _,io-endotbelial 

A. few pauents commencing witb reticm 

bv an intensive «f^bod. ^ons of sucb J ^j^obile c 

V effect of l^lXfcZ-rvor. ^"^^^snism tbro^ ou^ ^ 

system was '^^^''^^^^ed^and ^beir ^^^^’"eeests if metbylene^^ ^ sufficient 

.< knockdown effect that tbe latter mg 

system, and be avoided „obiana of O volmilus ^^^^j^euon of 

AdIms fo^^'^^^^^neS'ubosan, witb ^ ^Si^bn^ was tbe 

eosinopbiba, Belgian Congo be o preparaUon ^ g of 

to by “ 

xio effect 
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THE "incidence OF SCHISTOSOMIASIS IN SOUTH 
CENTRAL AFRICA • 

BY 

M GELFAND, MD, MRCP, 

AND 

W F. ROSS, B sc , MB, CH B , 

From tJie Government Medical Service, Southern Rhodesia 


A number of papers have been contnbuted from different parts of the 
world where schistosomiasis is endemic on the distribution and incidence of 
the disease Its incidence or frequency in almost all instances has been deter- 
mined by microscopical exammation of the excreta For instance, m Egypt, 
Scott (1937) conducted an extensive survey of the upper and lower Nile, and 
by examination of specimens of urme and stool descnbed the geographical 
distnbution and incidence of Schistosoma haematobium and S mansom mfecUons 
Bnefly, he examined a single speamen of urme and stool from each patient, 
these specimens being collected at the same time and the collection being 
supervised to ensure as far as possible that they onginated from the patients 
intended Similarly, but on a smaller scale and with the same object m view, 
Gopsill (1937), m Nyasaland , Cawston (1918), in South Afnca , Blackie 
(1932), m Southern Rhodesia , Blacklock (1930), m West Afnca, earned out 
surveys by examination of urme and stools and pubhshed their findings 

This particular method is subject to several senous cnticisms In the 
first place, a smgle specimen, or even a few, is very often madequate, and m 
such a survey the collection qf more than one specimen, especially the stool, 
becomes for obvious reasons an almost impossible requirement Secondly, m 
a survey of this nature one might easily collect one or other of the specimens 
required, but the second might not be forthcoming or be overlooked Figures 
may therefore be inaccurate, so that when determmmg the incidence of 
S mancom or 5 haematobium in a region it is desirable that both specimens from 
the same patient be examined In the third place, the method adopted for the 
preparation of the specimen for microscopy also has some bearmg on the final 
results, especially in the case of the stool exammation 

• This 13 a further study undertaken to corroborate earlier and onginal work pre- 
sented as an M D thesis by one of us (M G ) Grateful thanks are due to Dr R M 
Morris, Secretary of Health, for permission to pursue this work , to Dr G R Ross 
Acting Secretary of Health, for permission to publish , and to Dr D M Blair and 
staff of the Schistosomiasis Laboratory for help m the preparation of much of the matend 
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ftCHmoso«Astt n atuca 


Tbc method of the rttmintrion of the e xcx c u doct, tower prrm<Jc a 
rough {dd u to the rclftiTe f rcq u ancy of the two pcruitea and thdi geccnphsal 
dotributioa. Its msia advantage a that it a coffiparadrefy suBple ^ brgt 
mnsben can be dealt vnth over t ahort period of tune. On the other 
for the iborc reasons no aco tf a te idea of the inadence in a country h poa^ 
onkas a technique proridmg a higfaer flgore of p oalU Tc remits h adopted- 

Equally uraatt^aory would be rectal or bladder blopaies aa the tcchniqDc, 
ctpeaaHy in the latter u difficult and, when dealinf wuh the prmatrre Afnoa 
peoplea, admaskn to bospna] la almost In any ereot. ahQit the 

biopay technique provides a remarkably high percentage of poaiure renki, 
there ia a certain number of casca which are overlooked and ooce tgna m u o 
m the figurea zmiit be expected. GZ3.fAND found that siupt uien cf 

bnherxlsl bbddera at autop^ did not grre a sufficiently higb proportm cf 
pjoartive rcsulta to justify the adoption of this redstfrely innple method of dettr 
mming the inadeoce of S /utrm^oiwm infeatatxm. His erpenence of rtrtJ 
biopsiea wn thtular 

For tS. Kuatom infeatatloAs Ruaul and Salah El DcV (1930) inucdoctd 
a method of acrapfng the rectum niing the gloved finger bet wbiljt tin pro- 
cedure may give a higher percentage of su ccesses than am^b nasaxwayed 
fiimJ . r u twn of the stool, yet it fails to rrreal all the cases. Wiu 0 (I9f7) 
introduced, as a modifietdon of tbta, his rectal aenp er for the dugona ef 
S maauom and dermd fxhiy tccuraie resuhs. Hower ef in Southera Rhedeaa, 
MtEStt. Ross tod Butut (I&48) fotmd this technique to be quite ujtuthfsctoty 
These procedures sre of interest sod of me b the dngnoatf of the bdmdsai 
ease, bm are unsads^ctory' for large-scale mrestigatkms. 

It should be clear that the digestion of the entire rectum and tWde 
In each case at autopsy would provide the moat accurate idea as to the peoow 
or abeence of the disease, soce these two sites are pcictkaDy shrsys iffeaed. 
It rt tree that a certain percentage of cases wtiuld be oreiiccked where the 
cm arc deponted in areas other than the bladder or rectinn, sod therefare 
tha method would not give an exact inddeocf. Herwer er these shertc* w 
taopic deposits are rare as m the last 100 cases, in whiefa only the bhddcr 
and tt qigu were namtned, 99 cases showed the disease, sad one can thereiwr 
assume tha event to be uncoenmon. On the other band, m the first SO 
la which other vacera were etodied. two showed ectopic deposits. Sumbny 
these figures show how uccommoo unaexual infestation must be ai ovs sre 
frequently proeoL 

Tbc method of d t ge i aon of the entire organs st lutopay has many 
iges, for should ora be present, they will almost certainly be found ^ 
method, while by other technlquca, as already shown, they ann« bf 
strxted m not infrequent number of schatosomal subjects. It ato 
an accurate des of the frequency of both infotatkms and 
difficulty of colleciinj stools. However this method being tppCcai4e t™7 ® 
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autopsies, gi^es the incidence m these cases which have been in hospital or 
autopsied for medico-lcgal purposes Also, as the work is being earned out 
in a large European centre, the majority of patients cvamincd arc adult males, 
the women remaining on the whole in their reserves 

A disadaantage of this method is the time required for the collection of a 
sufficiently large scries of cases If the disease was infrequent, then a very 
large number of cases, probablj several hundred, would be required However, 
when one finds that practically every autopsy shows evidence of the disease, 
no matter from where the deceased comes, whether it be from a \nllagc in Nyasa- 
land. Southern Rhodesia, Northern Rhodesia, Portuguese East Afnca or 
Portuguese West Afnca, then the inference is that the disease must be extremely 
prevalent If, for instance, in 100 cases only 20 had the infection, then it would 
be necessarj' to determine if these infected cases were located in anj one par- 
ticular area and the rest of the temtory W'as free from infection The second 
disadvantage is that whilst ova are found one cannot say whether at the time 
of death the disease was in an active state or W'hethcr it had been an old infection , 
nevertheless, the fact that there were ova shows that the patient was affected 
by the pathological effects of a schistosome infection to a varying degree of 
setenty, being slight in some but in others marked A further disadvantage is 
that this method requires laboratory facilities and trained staff to carry out the 
extensive preparation of specimens and the microscopical work required to 
examine these 

It will be seen later that this senes of cases covers a vast area of Central 
Afnca from the Limpopo, across the Zambesi to North Eastern Rhodesia, 
including Lake Nyasa, and from the Indian Ocean west almost to Angola 
The majonty of the cases onginatc from what might be desenbed as British 
South Central Afnca 


METHOD 

In this senes adult Afneans, both male and female, from the ages of 18 
to 60 were examined The majonty were between 20 and 35 years of age 
Most of the cases were males but, nevertheless, the female incidence of infection 
appeared as high as that of the males 

Autopsies were unselected, and no matter what the cause of death, w'hether 
by accident or disease, the cases were examined routinely and consecutively for 
schistosomiasis 

The unnary tract, including the kidneys, Ureters and bladder, was carefully dissected 
out, after which the rectum up to the sigmoid colon was removed The bladder was 
opened by a vertical inasion on the anterior surface through the urethral passage and 
inspected for gross pathological changes The ureters were next divided at their entry 
to the bladder, and placed in a glass jar A similar procedure was earned out with 
the rectum The glass jars were then labelled with the name of the deceased and the 
organ centred therein No fixaUve tvas added, and the specimens were taken imme- 
daately to the Schistosomiasis Laboratory 

On amval, the bladder and rectum were each cut Up into small pieces and were then 
plaeed m separate glass jars, covered with 10 per cent potassium hydroiude and placed 
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ia CQ tocubcw *t S7 C. for *4 b*ir*. Jtn tben iutmihI «t» 4 A* cmtentt 
were poured thnwah ■ tea rtntoet to kcm the fron oMral oo* jet “ d^eetcd. 
The limate wm then tnenfeTred to ceamfa*i tube* end eptm in m cfeetric centtifa*! 
u I 000 remhitiora mimne for 2^ mhrttw. TU «ipen*t*iM &i>l «« deattied. 

and the dcpoeb Uftped out on to a alkU cxrrered nhh a omnlip and dn QDBihxd mkro- 
aetT*aIl7 Pw nich »Ud* pteparatwm njwje and e»* »&albd caxefuOr with the 
S^hKfa HU for cnra. If do ora wera fotstd in four alJdea the tpacinui wai cnUerrd 
pet aU r e - 'Hiit proctdun waa carried out for «aeh orpn. 

KDOLT*. 

W c examined at antopay 150 aduk Afrkana. Oae tandred and fifteen ot 
tbeae n ere maica and 33 were females, 

Tbe country from wbkdi they orij^mated waa detennlned and tke diftribu^ 
tkm w» 53 from Sotxtbern RKodena. oght from Northern Rbodcala, S3 from 
Nyatiltnd, 21 from Portuguese East Africa, sereo from Portagaese West 
Afoca and in eig^ we were tmable to obtain hiformatjoa aa to the cocolry 
of odgto- 

Of the 150 cases czaouned. 1^ (dS per cent.) arm foatMl to tufiet from 
achiatosomlMta, oaing tbe prenoualy described method of eamiaatioo, 113 
males and 34 females being poaitrre. Tbo number of poamre cssea fmm each 
country It ahown m the table. 

Taati 

sao*r« eo err s t or ow i « arwa ot u i owm poev r v i m . 
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It waa fonod that out of the 147 p o alti re ctaes, 146 had S. iamafoksw 
mfcctiori t9&-3 per cent) 72 had 5 nousMi mfecnem (43-9 per etnt) aod 
71 (4S 3 per cent) had both S kmfmtltitmm and S ■astoai inf e c tion . 

The dBtributkm of S Asmatofcufs* m the bUdder and rectum was as 
follows S ksewwioiuam wta found In the bladder b 134 autopaiea, b 

112 autopsiea, b the bladder but wf in the rectum m 2 lutopalei, 

and m tbe rec tu m but set b tbe bladder in ofhl antopsiei. SSmUarly 
.S aaasron was found b tbe rectum in 07 autopaiea. b tbe rectum and bladder 
in fire autopsies, b tbe rectum but *•/ b the bladder in 62 tmopnes, and m 
the bladder but ■« b the rectum in three autopsies. ^ 

We also re cor ded a cocnpanaon of the reanlti folkrwbg "dtjestinf the 
whfJy rrtcua ■nH the exambatioa of a small portion of the mucoua membrane 
Eninf the Ttscua prior to its “ dijestaon.” We fwmd b the senes of ISO cases 
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scaikTOunriAm r< AracA 


provide « high figure of tccuracy For erampk, the bladder tnJp* wm powore 
m 66 per cent ts compared with digeefion of ibc »be4e organ, tad the rectal 
•zap* Bcre poejDre in 78 per cent «« compeml with digestwa of the rectum. 
It «lio ibomf that h It poulble to djagnote S i«»uOoi(Kw Infeautiom bf rectal 
Hopoy In th» pirticulif eene* 92 rccul ttupa (63-6 per cent) were poextne 
for S AameToime, in 134 c»ei thowtog pcaiare S. Amtieinm Infcctwm 
in the bladder Thui S iafwuao6am can be fairly readily dngooaed by thlt 
tcchnjque which wffl be further dlocuawd in ■ oubacquent paper 


SOMMJJtT 

1 The loddence of o^mtocomnaia wu determined at nttopoy m SaTahuTT 
Southern Rhodena. 

2. The bladden and rtcttnna from ISO adult Afncim were removed 
n toio and digested in potatomm hydroxide, amaH ordp* of mucosa having pre- 
viously been removed and eaauned ancroacoplcaUy for on. 

3. Of ISO subject! from widely dntnbutcd areas of South Central Africa 
the digested depooh skKnred 83 per cent podtlve for ova of 5 hdrmtioium 
and 5 mnoowt. Of these, 147 hod S honurfohtmy 72 hod S nuvmt and 71 
bad both S iaemMlobaai and S ■eemgwi. 

4. Only eoe ctse of pure S mmsom lafestadoo was found wheb dors 
not bear out cGfucil expeneoee. 

S Evidence u fubmhtcd that there must be few Dniaental bfeatattont 

6. The high inadoKe of the disease la South Central Afrka b stresaed 
and u for greater ihco tunple ndcioacopleal exomhutioa of stool and txnne 
would imply 

7 A companoon of rectal and bladder inJps with digestion residti b oho 
gtven. In 134 cases showing poabre bbdder onijis for 6 iomatohn ovi, 
92 (68-6 per cent.) rectal snips were poubve for S Aerwatofiam on. 
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Transactions of thf Roaac Sociftv of 
Tropical Medicine and Hygiene 
Vol 42 No 6 MaY, 1949 


OBSERVATIONS ON THE TREATMENT OF 
FALCIPARUM MALARIA 

BY 

ROBERT H BLACK ,• 

DepartnieiU of Tropical Medicine Liierpool School of Tropical Medicine 


The introduction of modern antimalanal drugs such as paludnne and 
chloroquine has tended to dnert attention from quinine and its activity against 
Plamodtum Indeed, so much is this the case, that the intravenous injection 
of paludnne has been used even for the treatment of cerebral malana ! The 
purpose of this communication is to outline a rational vie\Y of the specific 
treatment of falciparum mfccuons in the light of our present knowledge of 
the mode of action of antimalanal drugs 

In a previous commamication (Black, 1946) it Y\as reported that anti- 
malanal drugs, in the form m which they circulate in the blood, produce definite 
lethal effects on trophozoites of Plasmodium falapanim developing m cultures 
Previous workers had found that antimalanal drugs added to cultures of 
Plasmodium caused little or no effect on the subsequent development of the 
parasites It has been shoYvn, however (Black, 1946), m the cultures of 
P falapanim with media containing paludnne in the form m which it circulates 
in the body, the parasites continue to develop in parallel YVith those m 
control cultures containing no paludnne, imtil they reach the early schizont 
stage Then development stops and the parasites become vacuolated and 
degenerate In cerebral malana the parasites anchored within the cerebral 
capillanes are in the later stages of development Since paludnne exerts its 
action upon trophozoites only at the stage of earliest chromatin division, much 
time will necessarily be lost in the treatment of a case of a heavy falciparum 
infection if paludnne is the only drug used 

• Working under a grant from the Medical Research Council 
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TUAnoKr or TALarAtsTV 


Quiobe md atebnn, m cukttrw of P ftdnptnm, mwt U» drrelopfijeM 
of tte pm*te* oily m the KtbogoMia cycie. The foUcunaf uWe *Howt 
the renila kcq in cnhures conribfax qidabc, atebcin aod pabdnne. tod 
coQtnati tbe cite of attack of the diffocot dnigt oo the T tnom (tajea of 
dertbpmcQt of tbe panaiia Qtmuoe, actloj on tbe riof and ctifct 

of denlopfDcnt of PU tm oJ rwm , wiD p tcr eu t tbe pamhec from dcrefopbg to 
tbe ettbr •chttoot ctaije — «bkh paliwltine oot do. The 
chan^ is tbe bram m cerebnd malam are aauciated mtb tbe prcseace of 
pantsbzed red ceS* — at tbe pre-acfaicoat tta^ of derekrpTQcnt, aod Icter 
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A«ir— B noci. A tinoibati CaraM. P« rf"r+yiiMa. E* tmir mAment 
D« dmM rtfwBn. Iil« oabar* •eUnMW. R( rtoc* Mcaod canstM. + 
faro* fa eiltar* f^a ooc d * T * la y» (N<« C«na «r«JM «f T ftiafnm,) 


— blocking the amaBcr i- ea a e lc. Smce pahtdrioe doet not prereot tbe pamhes 
from dereiopuig to the ctije where they wiD lodge la the brain capillanca, 
tpiinine, wh^ act* on the early ring and aovocbotd form of the partshe, 
abonld be wed lO tbe treatment of cerebral malara as well as m betry mfeatotja 
with P fdloptnm. Indeed, Seaton (IWS) report* the caac of a parirfl t with 
a berry blaparuin Infeoioo who went into a cona aoent tioe after the tdmmia- 
tiation of pahidrine mg, 400 giren orcr a period of 2 dayt aod teccnl 
unpnbliabcd week abowi that deatb may occur in aome heary falo fUA tni 
Infcctwcs despite the ta trav eocua inj cc ti o p of pahidrine. 

Another feature ceeo during the treatment of malaria with pahidnne » 
tbe occurrcoce of an after temperitufc. ^Vbeti pahidrine k grren for the 
treatment of faloparum mfcctkmi the 4S-bcura penodKSty of the li*^ ^ 
tonpenture often oontmue* for one further cydt. The rigor m htunan maiarw 
infcctKm* baa not yet been aauafactorily mplnned, but it t* known to occur in 
aaaodaoon with actuiogony 

The rapid control erf tbe ferer by quinine m filopiniin infection* may be 
comraated with thia after-temperature aeen with pahidnne Thb afttr 
temperature t* probiUy related to the effect of paJudrine upon the parmiet, 
whjdi ukea place m tbe bter euge of tbe achic^oiwaa cycle— the 
halted fa ibeir dcrelopmctu jurt before achiiogQoy degenerate and a riie m 






Figs 1-3 Development of P falciparum in normal control cultures containing no drug 
in the serum of the medium 

Figs 4-6 Samples from a culture containing paludnne in the serum of the medium 


The two cultures were commenced at the same time The three pairs of samples were 
taken after 21 5, 38 5 and 41 5 hours’ mcubation 


To face page 666 



J63 


TnATusTT or FuctrAttrv ualaua 


Ajuipe Wnti. (\<rw Gome*) itrtm of /» falnfmm, foond h more rr»i*um 
to ittbnn ru p pT m*o n tho »tr^m from other ireu of the taww Butcni 

(1M7) mted that aoroe of the Afncan «Taira of P faiaptrwm did not mpond 
to tr au neot mllh pahidilne ia the manner docribed for other atiiiiu of the 
aamc pimite and vanatwna in the effect of intfanahrul dnigi opoo pluooda 
in bird rmltna wm demonitrated by Loonn (1931), »ho ahoired that P rdSrtm 
from Germany ihcraed a conndmble differ e nce In ita rci p o n a e to qmnioc 
from that of a North AmoKan atnm. 'nma ttraina of the tpeoea of partshes 
of hnman and bird maUna differ amongit th emul r ca hi tl^tr rcaporae to 
anUmaknal dniga. 

The Tifoe of quimoe in the treatment of terere falcrpaniin infcflMQs 
ahould be re-empdtaiiied. The beat treatment for a good thenpeude rcaponac 
u the rntravencQi IsjcctKm of a aediAon of qmMne bibydroddoride gram 10 
gnenoTcraperiodof lOminutea. Indehilftated panenta with thbmm deAcicncy 
honerer the iBjecuon may hare to be gheu mote ikmly — at by aa huxavenoui 
dnp infuuon (STUiutr 13t8). Bat It u felt that for the usual cases of beary 
falciparum Infection cerebral malaria the intraTtnona fnjettioa of qulnme 
followed by oral pahidnoe, ta the correct treatment. The rahie of qmnlne a 
demonatrated by an expenence at the Cairm (Atatnfaa) Medical Reaearch 
Unit of which the atiff volunteered for aomo final er p e rim coo with paled n ne 
and faloparom malxru after the recent war had ended (Fauu^ ti tL, 1918b). 
One of the profeaaiooal staff developed malana and was t mied with cral qomlBe 
f r2dap fofloaed by pahidnne. The resporue to treacmem wai good. 
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Tropical Medicfne and Hygiene 
Vol 42 No 6 Mav, 1949 


A NOTE ON PRESUMED EXO-ERYTHROCYTIC 
DEVELOPMENT OF PLASMODIUM VASSALI IN THE 
LIVER OF THE MALAYAN SQUIRREL * 

BY 


JOHN W FIELD, 

AND 

J r B EDESON 

From the Institute for Medical Research, Federation of Malaya 


A pigmented parasite in the red blood cells of the squirrel was first descnbed 
by Vassal (1905) in Indo-China Laveran (1905) gave it the name Haema- 
moeba vassah A similar parasite was seen by Donovan (1920) m India and bj 
Green (1933) in Malaya , and studied in the Malabar squirrel by Mulligan 
and Somerville (1947) The parasite somewhat resembled Plasmodium malanae 
m man, but differed sharply in that dmdmg forms were never seen in the red 
blood cells The site of schizogomc multiphcation was not known 

* Dr P C C Gaenham has examined some of our material and sent us for com- 
panson a specimen of Plasmodium kocht {Hepatocystes kochi) in the monkey liver We 
thank him for his interest and help We are indebted to Dr Savoor for the preparation 
of tissue sections , to the Scrub Typhus Research Team now workmg in the Institute 
for the supply and identification of the squirrels , and to Mr Yap Loy Fong for the 
drawings reproduced in the plate 
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TTw known p*ttetn of exo>crjthncyt)c derdopoacnt In tbe ttolaria pai». 
«lc» of nomn a h o «iU fragmem a ry «nd furtber ttudy of tha Kpdrrri paraate 
in!gbt, h wu ibougbt, be isefol. Senal emnJtutKrni qmddy ifauUiibcd tint 
hifcctroo u common m at IcBt fire apcde* of Malayan aqidr^ thy aacne cf 
ibc mfectjoni are uUemely beary and that wbererer acblsotofty occurred n 
wta not m the red ceBa of the penpbmJ blood. Tbe blood foma frtoabVd 
Hmmamotta twmh new knon at PU mo i m c*n*h cloadj efwujth to 
cn{[gett that the pamhe wu probably the 
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DESCRIPTIO'. OF PLAT& 

The d raw ay »«r ntade at Uw mkroram fr«a CM7ii**-«Uhwd *mear» trd tttwrrt 
of IjTTf fnxn ammati infrctH vrtb P r«>Mn 

I ScetMQ of eyu ftooa the Irret of yt«UC »qwmt wWt a bttrjr biood Wrtwa. 
Then wen ao cffti in tbe •ectnn. (xSJapimaJ 
w — Ootcr waH of erat oxApoaed of en o u p w oed brer ikaoa Thn •«■* 
CTTi rtfaTW ctMula a (ant erfk aod (rmipa of mAaeranitorr no* 
ihowa Id tha partieultr cjM. 

n — Zooe of dgitti) .packad u wt oaofa a nocmaUr in contsci aitb brer t‘J>~ 
ttma btrt baia ptrdr detached ftooi ahrintafc dum( fiiatiofi. 
h — Aawephoet matrfU AtOnf tb* mtmtir of t)w cT*t- 
... PoTtWD of CT« t Uebar nugoi totacai. ( x 700 ipj>roa.>. 

»-« Menwo** aod ejtra-ceDuIar dhtd** fcrfnrt from Cifmw-rtJ|^ 

prepared cnatirtf uotaled ctati betwren rwo abdaa, ( a l.r’f*' ar*’tt*->- 
3-t I»oblKj u wtTwo ti o with Irttfc r«b*e eTtopt« fJ) or »*h cTWrd*« eJrarfjf 
w»a( 4 ) 

S-7 Elxtra-catkilar ctreidinc foroia msh foxn to 0 miciri. 
a Lar(« nrtra-crlhiUr xJum oMAe coOaenam of ■wroatrftr*. 
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Hap Joy foT\^ 


Presumed exo-crythrocytic stages in the development of P vassali in the squirrel liver 


To fact page 670 
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M-iUuoofow rdSXAU 


TTye knovn pittern of eao-«yUifocyiK dtrtlopfijeni In ibe nulirU jun* 
»Ho cf namm iU b Kil] frtgmeDUry aad furtlief Mndj of thu ■qolrrd psmlie 
iragla h vt» thoQgfit be taefoL Sem] exirolfurkua qincllj d»t9bft*bnl dm 
lofecuoa tt commofl In nt lent fire apmcs of Afibjan aqubTr} dot totiK of 
the infection* ere eitrcrodjf heny end that prbercrer tdiirojoof occtared h 
wn not in the red cell* of the penphcnl blood. TTie blood forms resembled 
llatwtamotba tuimff ootr kocnim n fiMsmodoBm r^tssMb docelj cnou^ to 
•oggcit dot the ptmite wu probably tbe tame. 


Tuu. 

tNciouci or ocncnoM wmi maiaxu-uu muvtv nt 
umca mesa or Mu^tr agcmti. 



DESCRIPTION OF PLATE. 

Tbe drmv* were made l rfae m km a ou pa from GJetnaa-atamed tmaan rod aeftiwii 
of tfrer fitn iofecArd wrtb P mrh. 

1 SectwQ cf cy*t frocn the brer of younc aoutiTri whh he*\ y blood Icfrctan. 
Tltarv wrre as CTSt> tn the a e c ti o n ( S5 approxj. 

O.W — Outer wall of ctK cotApoaed of cCTufi t ts a wI b\er ti»«e Thfa 
a oto cta ii ea eootilna gma eefli and rmwpa of Jtiflam»mi£>T7 «Ib 
■bovn to (tiM parUcular eyst. 

nu — Zone of tsbdj-^ircEed foenwiir* BoHnafly m centaa »i0» bm 
aom but here p«nly de tach ed frtro iJwifafe dui<r* ftsataW 
h — AmoepboB* matcnl flOmf the ortrrw of tba «y*t. 
i Portion of CT« at higtier mafOificatKaL ( y TOO approx.) 

3-®, MeroiOTtet and ertra-cefbilar dmdinf form* from Cknru-atjfo aJ 

pff y i aj e d by q uthlu* laolxted eysta brtwttD two afJdes. ( WP™t >• 

3-4 laolatad raaroaoftet with Irttte wbfc C7tt5><« (3) or wtth 
seen (4) 

5-7 £xtn.<B{hilBr dmdmir fonot widi from to 3 ooclai. 

8 Luy* eitra.<cQular acfuxnnt-tifce coOcetcru of tnerecoatet 
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Presumed exo-erythrocytic stages m the development of P vassah m the squirrel liver 


To face page 670 



JOHN W FIELD AND J F B EDESON 


571 


Schizogony m the red cells is not seen m some hundreds of films examined , 
nor was there unequivocal evidence of schizogony in smears from brain, lung, 
spleen, bone-marrow and kidney Smears made haphazardly from the liver 
were also negative, but an examination of the liver surface, prompted by 
Garnham’s discovery that schizogony in P kocht in the lower Afncan monkeys 
occurs m liver cysts which arc visible to the naked eye, revealed the presence 
of cysts on the liver surface in many of the infected animals Smears from 
these cysts showed innumerable merozoites 

The cysts vaned in size to a maximum observed of 840/t many were 
thus -visible to the naked eye They were smooth, round and translucent and 
could be detached fairly easily from the liver substance with a pair of sharp 
needles, under a dissecting microscope They were seen most easily on the 
hver surface but occurred also throughout the organ Giemsa-stamed smears 
contained an immense number of merozoite-hke structures, mostly single but 
also in rounded, extra-cellular collections of a dozen to fifty or more There 
were also extra-cellular dmding forms with two to six or more nuclear segments 
In sections the cysts had an outer wall of compressed liver parenchyma There 
was little tissue reaction as a rule but the outer -wall sometimes contained giant 
cells or groups of inflammatory cells Within this outer wall of compressed 
liver tissue there was a zone up to SO/x or more wide packed tight with what 
appeared to be merozoites This zone was limited externally by a thin membrane 
w'hich was sometimes m contact with the outer wall but more often detached 
from shnnkage of the cyst dunng fixation The inside of the cyst contained 
amorphous material with vague condensations suggesting degenerate merozoites 

We have compared these cysts with the merocysts of P kocln m a section 
of monkey liver sent to us by Dr Garnham The resemblance is very close, 
and It seems that the mode of exo-erythrocytic development of P vassah in the 
squirrel hver and of P kochi in the hver of the monkey may well be the same 

The systematic position of this parasite is uncertain Do the schizonts 
m the hver and the trophozoites and gametocytes in the blood represent stages 
m the hfe history of the same parasite ? The blood forms resemble those of 
P vassah , the cysts in the hver are very like those of P kochi — a parasite now 
placed by Garnham (1948) m a new third genus of the family Haemoproteidae, 
the genus Hepatocysies, so called because of the disUncUve cyst-hke hver schizonts 
Should Plasmodium vassah more correctly be named Hepatocysies vassah ? 
What IS the relation between P vassah and the blood parasite recently described 
by Ray (1948) in the Himalayan flying squirrel {Petaunsta sp )— a parasite 
which also produces cyst-like schizonts m the liver ? These and other questions 
await further study 
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oaghl for loftnu, grimme (Mi3 pet kg for dublrta, and gnmoe 0 CQ p«r kg. 

for to be ertw/jr dmded iwo m weekly or talct*weddy doves £of latn 

vtnou* fajeetkm. 

TSe patiemi were djrlded into two gnjupv occ group re ccite d lojcatom 
once a wedt, and tl« other group twko a wwk. The grouping wn made Ja 
the nufonty of coea, according to odd and ereo reghtratkm oQmben. Howew 
during the Utter half period of the vtndy tt was our pocdce to gfre pitienu 
with poor general coodoiOQ weekly tnjeoloM ia order to xroul wire rcaciKa. 
AH pinenta uere treated at irnbulatory cases. Except sulpha drugs, whkh were 
u>cd in a few case* cocnpbcatcd with pneumenua and dorrhoea, no other 
supplementary treatment was prescribed, ertn b cases complicated by sercre 
atnjemla or pogta. 

The dtagnota b each case was catshlubcd by fiodmg LeuMmaxU in smears 
prepared from ntaienal obtained by sternal ptme t tae. The number of the 
parttUea, if present, was ootmted and indicated arbltrsrlty by the following 
ptv markings, ibn* showing to a cerub extent the d e gre e ^ bftcrion prior to 
trestioent 

(+) lodkatsd test than oos pamk* ia 10 m kr owxpfc fleU*, rascnificsilna 450 
lodkstes I to B pcrsiiitcs 
(+ + -f) lodsaw 10 to 50 paredwt 
(+*1- + +) lodfcaifs toers dwa SO pvmto 

Dar in g the course of treaoiient, etdb padenl was periodically re-mnuaed 
for persietextee or dixsppearaoce of by means of stmtal puKTom 

which were done jtw before the third and the fifth LO^ectioQ, and 1 week or 
less after the afccth bjecnoa. A negatire result was confirmed by a subsequent 
ptmerure. 

The reasons why sternal puncture was used, instead of spleen or Brer 
puncture, are as folkrirs first, altboagb firuA***# are more readily found b 
spken poocture, the number of the parasites present b the brme marrow smear 
prior to treatroent, a more or leas in proportitai with the degree of bfcow } 
itcood, the parasites in bone minw seem to be more resistant to treatnieiit 
3ee reference (3) for detailed mfonnation. Peat treatment follow up for rdrpses 
was made. 


ItOTXTtUjmOS AND RutrLTi. 

(i) lUtt of Dtrap^earmace ef LrmniifOA. 

During a period of 2 years, from July 1M4 to June, 1&46 793 
cases of kala aisr b North west Chma were treated with urn sab rnm e m the 
dosage mermooed abort. Of this lotaj 499 patients reodred tnatniect <»« « 
sreti and 344 twice a weeL The degree of mfecooD pnor to treatmem m 
patients of each group was determroed by the number of irfuiwaww proent 
bone marrow tmou* and bdicated by pbe marfaagi. The resuh of 
mem is themn in Table I and Graph. It wifi be newed that the rate o< 
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m the weekly pnap mere ra»de just before the fo\inh InjectloQ «nd coeofured 
TTrth tfaore of the twice«TrreUj gniop dettrnaned « the end of ooc eoorre of 
Irettroent. ihc difference between the two wai oeglijible. The fMrT» cowtti, ti 
»bomn Id TiUc 111 nere 7 ^ ± 213 tnd 7 ^ ± 153 rwpectiTdy 
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(m) Coerr/e/iM e/ Zhs^^cwwe </ iJUioj vn t ntA RtUptn. 

Table ahowa the Dumber of rdapeca tmoDj; patitea mho mere free 
the pamite* ct cemQOQ of ircttmeQL The period of foUov-up enesded 
Juoe 10 f 7 1 year e/tcr the U*t e*»e ww treat^ Punaj a perwd of 3 yetre, 
■1 1 per cent, of patKoti m the twice-weeUr treatment group and 1 3 per cent, in 
the rreddy crer tm ent group bad rclapica. All tbcae pabenta knew they had 
rrlapaes and revisited our ^roc Nnhinlardy There were another 525 pttKDU 
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It a cTidem that the total a detcTTTdnetl to kkdc f^rn i l hr the 

decree or aerenty of infection, but It is tlfo influenced by the fretjuaicy of 
adimcttjtmioo of the drug It u not yet tSotoeghly undemood nhT meekly 
lli^ccUona, in the caae of urtt ttSbamine, grre better reiolc tVun nricc-weckly 
injection*. In trcatiOf Chinese hamitm with ybceral Hihnutuadi mrth 
•ohatibotan, WjLto (193£t) also found that the core me with tw»cc-weekly 
mjecuota wm* twice ss high ta with dtilj itgecrioo*. AH thb mgjeil* that 
the blood conceotratioQ of the drug ia not required to be kept at a 
high lerd ail the time. A penodhal boost ** Kcna to be tH that b oecemry 
the reat will be taken care of by the host faim*cif 


Soimaarr 

1 Seven hundred and ometr three kala'Cnr patiema in Kortb*ve*t Quiu 
mere treated with urea ctibamioe during July and June, 1W6, tod the 

period of observation extended to June, 19^ Of tbia total. 449 pauenta r mi ve d 
the treatment onoe a week, and 344 tirice a we^ 

2. While the mdirWoil dosage tm Up* ccoaant with regard to the 
pauenta age and body wdght, the rate of daappearance of /.ruAawns from 
the bone marrow of a peuent under treiirn cit wm found to depend upon the 
following two faaon 

(tf) The number of Lnskmana present tn bone osrrew smear pnor 
to treatment. The more the parstite*, the mote io jm fce* are required to 
make them disippesr 

(i) The frequencT of b^ectiooa «hh whacb the drug a idmJul«ere4. 
For a giren total dosage, divided into equal number of doae\ weekly 
iojecnoQs grre better resulu than twice wrelly mjectiona, aa ihowfl by the 
rale of doappesrtneo of paisshea from the boce marrow the improrctncnt 
of the blood picture and the lower incidence of reUpscL 

3. It If ths t (a) the ninnber of LnduitaKM present fai ihe 

boot marrow tmear piw to treatmeDt be taken a* a tfaaplc index of the aererity 
or degree of mfectioe (4) the rate of their daappeaxanco under therapy be 

aa I man* to esttmate the po t e ncy of drug^ sad (c) their final 
dltappearxDCe be taken as a tiotple entenoo of cure. 
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acute meningo-encephalitis of uncertain 

ORIGIN IN WEST AFRICAN TROOPS 

BY 


W M PRIEST, M D , M R c P ,* 

Phynaan, Warii^ord General Hospital, Leamington , 
late Officer-in-charge of a Medical Division, R A M C 


There is a large and growing literature on the neurotropic viruses but 
httle IS known about their clinical manifestations m the tropics, and few reports 
on this subject have appeared This is a matter of particular interest in that, 
owing to the occurrence of neuro-syphilis, cerebral malana, trypanosomiasis 
and other tropical infections with cerebral involvement, the problem of diagnosis 
IS a formidable one Muwazi and Trowell (1944) reviewed 269 cases of 
nervous disease admitted to hospital m East Afnca over a penod of 2 years, 
remarking that the mam causes of “ coma ” in their hospital are malana, 
menmgitis, vims encephalitis and “infective coma” {eg, occurring with 
pneumoma), these conditions appeanng with approximately equal frequency 
Gelfand (1944) refers to an acute dissemmated encephalo-myehtis which is 
seen in small outbreaks occurnng spontaneously, not related to the exanthemata 

This paper, wntten mainly from the clmical standpoint, descnbes cases 
of acute diseases of the nervous system m West Afncan troops, believed to be 
due to a viras infection , since circumstances were such that identification of 
a specific vims was not possible m any, its mam purpose is to draw attention 
to the clmical resemblances within the group (admittedly it may not have been 
a homogeneous one) ^vlth a view to stimulating further observations in this 
field 

There were confusing factors m almost every case, and it should not be 
overlooked that the laboratory attached to the hospital at which these cases 

* I am indebted to Dr G M Findlay, c b e , lately Consulting Physician, West 
Afncan Command, for permission to pubbsh this paper, and for helpful advice in its 
preparation , to Major L N Grunbaum, R A M C , for the clmical pathology, post- 
mortem and histological examinations , and to Professor Dorothy Russell for help 
m the mterpretation of such material as was available for microscopical exammation , 
also to Drs R D Harding and G Saunders for additional information on trypanosomiasis , 
to medical officers of No 68 General Hospital, and to others who have helped with advice 
or additional information I have to thank Mr J Foreman, photographer at University 
College Hospital, for the micrographs, ^ 
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n-cTB *ecn wii Dot pronded wnh etp cnia ental mbrak. Althoush t cenlnj 
Itbontory etifted, dm*Jicc» cad the vjigine* o( mUhiiy tnuapcrt were a 
frequent aourcc of diaappointment. Where important uiformaikm b bHtwg 
It ta neccaatiy to plead the aJgeaoea of 6eld aerrice. Other diffieuWea aroae 
from ignorance of naure kngnigei for example the aouil day of onaet of 
aymptocra may not hare been exact , and the daily taammcnt of the padefit** 
aubfecrfre coodjtioci could not be at accurate ts waa wished. The cCattl 
records, bororer miy be tilteo as accume to all important features. 

Cass Horoam. 

fAU th« patimti were arrrfaf Wrtt Afrkso tnnpa racady fnan Nlgerk, nml 19 to 

Cast No 1 Ajie M Admitted 11,344 aanpldoleir of t dar* anTr* hesd^be. 
Drarvy but nuarabla, Tet np er mo ira. Netk lipdhT mubrd lirD 

absent. Coaise symmetrical n y i fip i rtn . N otber absMsmaJ pbysicaj 

Prtfrt u DfPwTT, erwfuwd sad aop-m-opet aih a Low fner and seek 

riiddjty MTtiEt. CaoTulatao. IS.S 44 t Aaoebar cocmikwai. Frequ e n tl y taccoocbcac, 
Rt. £a^ weabnesa of tower n e ur oo type Left pteaii Upper sbdcsainal leflesa abwtu 
KjwS' WAs weak. Plmtara abaent. 20,3 44 Left as iuital teous wraknna. -jj 4( 
Leaa drtmtr StToJeu d isap p aa rad Ptodt msibcd and riebt papQ lai^ tbaa left, bub 
react to tifto, Simtagraa* sod a te b riatdrty persist. 3 4 44 Drawsiacss almost dis- 
appeared and h alert and afttlni op. Rt. moal wtaknesa persists, tl 4 44 t Afebrik 
end ennsajeacant but CkIsI srealcaM sdD pieseat. 03 44 N(w up sad about. Bdnml 
crotral deafisesB rifht eompiete Wft paruaL 13844 Ptryaal coedition rood. Fadd 
w u fcne M lew osuM dcamm hn prgri n ^. 3 7 44 j Was emridered 8i for diacherce 
but su^ealy had eoeniltion aoeoreded by other* and dkd artbout rncabtkf 
conadnancaa. 

L atsf ary /aiett^rariaa t (ha cad aO ihs ewa* repertad, eccepi tbs bicod Rabfi 
reactions referred to later, oo relnut labormey bamtigatKea carried ecu |Ea^• afanaa ua l 
raaula epart £r«n tbe &SJ 


C3.F Appoesnci 

Frewr*. Cell 

Frardo. 
m*, *' 

OloWn. 



113.44 Clear tiiirt ytSow 

taersawd 450 

I/5poft 

9/9 hispb. 

900 

laitTauad 

I4J4I Faauly turbid p*W 

«Qo« 

1 79# 

fOOftly hwph 

tWRB.C. 

lao 

_ 

tt X4( r indy narbid. pale 

440 

lew 


1( 4 44 CWsr pate raOoa 

N«nnal 133 

970 

iladi Wmwd 

e 44 CUar coiourbw 

n j M 

SeTTtn 


S m aou TTxtrr « vaed dwooabM lb** •■ner *4 fswr ^wteicmr r« bawd (he 


tsJmitlrdh fiBjcKwr' nafurt of ft»* ftj* 




W M PRIEST 


583 


In this and all other cases all cultures were stenle and no organisms were seen jn any 
specimen Similarly, the values for sugar and chlondes, where mvestigated, were all 
withm normal limits A “ — ” means that no observation was made 

Case No 2 Age 32 Admitted 15 3 44, complaimng of weakness of left arm and leg i 
and headache for 1 ^\eek Drowsy, but rouse^le and co-operative in examination 
Complained of pain in the right temporal area, to which he kept pomting Temperature, 
99 8° Neck ngidity marked, Kemig absent Complete flacad paralysis of left arm, 
partial spastic paresis of left leg Doubtful left extensor response Other reflexes normal 
No other abnormal signs - 

Progress 19 3 44 Right facial weakness of upper neuron type Incontinent of 
unne 21 3 44 Afebrile Still headache but less drowsy Facial weakness disappeared 
Shght left ptosis, but pupils equal and active 28 3 44 Much less drowsy and some 
return of power to left arm and leg 11 4 44 Again lethargic and incontment of faeces, 
but fully rouseable Left leg weaker again Left ankle clonus, sustained Plantars 
eqmvocil 21 4 44 More alert Left hemiparesis remams Cranial nerves normal 
Plantars flexor Abdommals absent Tendon jerks brisker on left 1 1 5 44 Now up 
with residual hermparesis Gets about with a stick 
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Ajte O Admitted lU-U » mi U fnr»ck m no hlMory obtilubk. 
R***J*** ’"ten dhmbtd, B«k rifcUby pi rt c tU, Kemii «b«cm. 
N other thnocnal tiftm. 

/Vxfrm 18J44 StHI drwny bd fwacs to m if wtr tknpb queunn*, \«t 
rtcidity petrin* fam dM not eaetplifci of be«l«dw. AfcbriU. ki>« end tekk Wi\> 
•boat. Pl«atart flexor I9J +4 Appwt fdity rt w re mi . and (o fuO annnd 
'•rben M«n 8 zntntb* luer 


CA.F Appranater Prrmm. 

Cdk. i rnxm. ^ OWnin. 

141.44 SlbibdjrurUd, tahn (roeaod 
>«Doa 

•lOlympb 14 — 

1^40ILB.C 

230.44 Sl(cbd} f 

reDow 

4«4lTn«>tv 14 
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CUn No a. 

Tascortnin (01 
Bladder dkteo d ed. 


Cam No 4 20 Admitted 13 J 44 Pounl ]> ln< on th* ftnxtd taconadoui. 

N Qtbct hfewry obtxlrtablt T tmp *t *c are 10j*4 8tml-^i»»ta«e mpendintf qnir to 
pxnAiJ Pxmd/. N«<k nckUty pmitat KrmV abaem. Rifhi dirnitfit aqulnt hJtcv 
jcria abacBt. Abdosiircia ibawt. Ikmhtj la ^ ttnaai. N etbar t b eccT t*! tltfcs. 

/VMirti, 14.3 44 Drowtr and codtAard odd be rcaiaed to p** kdt iMnto saJ 
nurabarwn cMoed no other qunctona Bd BOD-eo-epenttre b OKBictfdoo. TtaTm>^ 
tan 90 8 to 100-4 Ijtft hempitma. terfudtet face, cm tptftk »d flaead. nttiart 
flexor KamJe d^n «d rigln, doubcfol oo WL Naefc rivldltT ma^rd. 8qwt hw 
dbappetred. Voo^ed odoa acid hlecoudha at iotarrak. t&3-44 i Cxn)o«tt drHatMn 
at hieu aod ejv* to the H|hL I7J.44 lacnat to y trupor died eo tlJ 44 
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C»«» No 3 At* 28 DtteSariod fmn hoapiii] 1 stootb pnrfcuiJT 
hepatitk Ixit^ « veefc* found then to hare pnoBa cbancra (no 
trwtmenj) and nwtod afWr tubudeoca of launiUea wJtfa banxiih, neemfif 
txan td 1 c. of boeouth roetal aad ntaainxtf »e0 t«n ta admlttad 
of pmnt m Iwyt, orci and aO over bodf of eOet rUi a dgeat t ea , prewaab^ t e* 
tWramjCedooca Re«tie*a and axotahk CwtinualjaA^TiWNttnataotlaBfla® tt*”^ 
ett* type aod a jt bj il aatc muaeular tpaira* In ifcort paaafre iotwrah, WTtw^ 
co»ijU)raC8eWTHDonofbeadand*Te»tothariAt Ttpi p e i ai ar a norm al. 
faint coojuBTtml arteru* FrwtueiM hkrngiti Coa/at raenatritaJ iij'itimA 
to fbo namanenta *nd lack of eo-oparadon. eatnaMfy df m cn i c to rxamkte «rt no cwT 
dafinita abnormal tasna foood. 
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Progress" 24 3 44 Vomited agam Temperature, 99 6 Consciou^ but irre^lw 
movements continue, mcreased on passive movements of the limbs At tunes lay he p- 
less eyes rolling, mouth open and dabbling, and sometunes with a fixed ^ressionless 
store Severe dj^arthna a^d dysphagia Incontment of unne Reflexes all bask so far 
ascouldbeascertained Plantors equn ocal, probably flexor No mehingitic si^ 
palsies Later this day became stuporose, rouseable only with painful stunuh Temperature 
102 8° Bv imdnight in deep coma and unrouseable , left eye deviated inwards , i* 
hours later temperature 105 2°, and death occurred m a convulsion 

CSF Clear pale yellow, mscous and draimng with diflSculty, spiontai^us clot, 
in the residual fluid were 13 mononuclear cells and 98 R B C , protein over 100 ^ per 
cent Sterile, no trypanosomes or other organisms seen No further spe^en of C b r 
was ob tamed except at postmortem, the protein content of which was 220 mg pier cent 

These five cases were all admitted to hospital withm the space of 12 days 
and recalled two cases previously admitted m which the diagnosis had been 
doubtful, a form of acute encephalitis of virus ongin being considered probable , 


a descnption of these follows 

Case No 6 Age 22 Admitted 11 12 43, havmg fallen down at mommg parade 
and reported “ sleepy and confused ” on exarmnation by the Unit M O later On admis- 
sion Temperature 100°, well nounshed Drowsy, and descnbed m the adnutting 
officer’s notes as “ Negativistic, but mil respond to sharp commands ? Hysteria ” 
No other abnormal signs 

Progress 13 12 43 Temperature, 100° to 101° Drowsy and hiccoughmg 16 12 43 
Still drow'sy , head retraction and Kemig's sign present Doubly mcontment Afebnle 
19 12 43 Comatose Spastic weakness of left arm and leg Retention of unne Tem- 
perature rose suddenly to 105° , died 


CSF 

Appearance 

1 

Cells 

Protein 
mg % 

1 Globulm 

13 12 43 

1 

Clear colourless 

100 R B C 

85 

1 

10 12 4) 

Uniformlj pink and turbid 

7 mono 

RBC -I-+ c 

88 


17 12 43 

1 

1 

13 mono 

RBC + + - 

1 

i - 

1 

\ 


In this case the clirucal diagnosis had been spontaneous subarachnoid haemorrhage 
from a cerebral aneurjsm, but none was found postmortem 

Case No 7 Age 28 Admitted 3 2 44, complammg of dizziness, " ejes tummg,” 
pain in the legs and \omitmg for 3 dars Conscious and rational Temperature, 100 6° 
be\ere \ ertigo, gait stoggenng tov.-ards the left, coarse n>stogmus to the left , head remams 
turned to the left in bed, hApotonia of left arm and leg, ataxy, d>-sdiadochokinesis, 
past-poinung and rebound phenomenon in left arm , dysarthria and staccato speech 
Right pupil larger than left and bareb reacting to light Abdominals absent Knee and 
ankle jerks reduced but equal Plantars flexor No mcningismus and no ewdence of ear 
disease 

Progress Pjrexia continued throughout the illness from 100° to 103° The signs 
of a left cerebellar lesion increased and general condition detenorated , no headache, 
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but term attKb rf giddioem CT«a «rhn lymjf in bed, and CreqtMiu TMh.-y 
day* after adndMian «nk into coraa, bicwi«h fcvcreaied. and dW I day* tf»eT* 3 mi»»iwv. 
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C * a» No S Admittvd n tO M fo*md foUsvi oa tba (round, aan^-coeacpou* tn 
other hktixy obtainabW TetafteraQne lOt* CooMtoM neck rical cy HkI krodv' 
aiaa pr«i«iu. Lafr bendparcM* cnehaUng tmr um fivod, (r( Plaotm fl wo e 

Left abilocTtbte) n^ecea abMct Vtiamrj btamtacoc*. 

P ragft u 1.11^ blrtiliulwBUa aM dmnkwa* teaa narktd, ttipp aianit a {■£»( 
SociH return of motor puver in left Irf and an*. 8 i 1 44 Can ana ner qurrOena cm 
rauaiTMC amtint prea e t. II if 44 Uroerai Improtarncsi, but b emlpam ii pe ia lr ti . 
IS 1] 44 I Ti aapata tarc roae afaki to 1(0* and aobaldtd xtlo deep ctcaa. 20 II 44 
Temperarara de«^ 
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Reriew of ibc fim aeven ciwa led to the qaeatkoi whttiier •otue of tbe 
patieiiti prrriouafj dca^ttoaed cRolci] tTypaooaomm* ” oq occtnjit of cboa^ 
in tl»e CXS-F,, but not abo«lm typical fe r tu io of tbia coodWon, iidctsl hire 
bid a eina infection of the ncrroua Two auch cues b»d been trtnJ- 

fei i ed from another boapital •ome montba after the onaet of their UfocM. Tbe 
eariier notei on theae caw are, oofortunatefy incomplete but arc aummarited 
bnedy at foUoirt 


Cui No 9 I December 1M3 itMl aoow baid of adauia on roni 
beadaeba and coflapaed. 4\a# la tkk quaftert foe 5 «eeks before leaeUnf 
On he era* apytvxal «ad fouad to bare bOatatal UM wcakBoaairf 

drafima. No n«a wm* irmU * bn oetital ttatua othar than one attfeat c ab o 
exnsincd ban. who irmaiked At home I mould bare au yeettd mc eptotea 

C^S CeUa 418 fympii. protefa. -W nw. per ceiu. N arfixfmrt were 

Seen » weeka Irter he appeared phyMaSy weO tea meouDy duD 
Sc bebarod a* If ttooe-deaf, but acme bone emhlcnon eraa preiart tfaoofh 

KCUtata mreatvatMO of heamq wi« unpoaoibk H had retahiaJ facid Berr* p3ie»« 
of lower neuron type ^ ^ . 

C-t,f Clear ftikl and nnemal pr i-a a ait . C«n» lymph. t»c*tn. 


per cem S n yptio a c eTK*. 









Fio 1 (Case No 8) 



Fio 2 (Case No 4) 


Fig 1 shovre intense congestion, cuffing and infiltration of brain substance Fig 2 shows 
intense congestion and slight cuffing 
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^ •*T"' •“•A* i^AtSkten rren «bcn Ijrhix In beJ, «nd tmjucnt TOoJ ti n# 
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Cah No 8 Ac^nftted td 10 -M foaod nOms on the frouad, Mnt^-coneaciai j tm 
o«h«r hktofT obtainable Temperature IOC* CcnaaUae nc«k rrcUitr and kendr* 
U|fn preeenL Left bemipaMii mrfud^ Uec, cnn fiacdd Icf apaanc. Plaotm flnor 
Left ahdomtna] rrflexn abaant. Urfaaiy iecnasnocr 

P rtfrt u 2.1 1 MerdttfbrBOi and dmeaincaa Icm maatnL trm paratnre fallrv 
Same return of motoe ptnrar in left tec aewl arm. 6 11^ Can anerer <xaectfcna on 
rcHttinc aqumt p rei ent. II II 44 General mpTmrmenL bat Ujnl p arta te penteta. 
19 II 44 T em p er a tura roae aCate to |00* and he aubaicUd mto deep metu. 11 41 
Temperature lOS* dea^ 
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Renew of the fim aeren c am led to the qoeatioo whether aotoe of the 
paricnu prerktuaiy dajoooed eHniciI tryptruDaommlf ” on account of changea 
in the C.S-F but not ahowinj tjrpiad feature* of tha condition, nogld hare 
bad a elrm mfectaon of the pgr otia ajttcm. Two aaeh caaca had been tran*- 
fe ii cd from another boap^tal aooae iDOotba afig the ocuet of their flloe*- The 
cariier nota on these cases are, unfortnnat^ mc o mp ic tc but are ttnominicd 
brieSj as follows 


headaebf and coQapnrcL Waa bi akk cpiaivra ^ . . - 

On admraaMi ba waa apjmaal and found to hare tdatadal faeU waa l i- ** so*! 
deafoeaa No octe waa made oo hia mental etatua other than c»e by the 
eswruDod han. who irmaited ** At boro* I wtaild bare ww pect rd eoet pn a l fi aKtfl*iT >ca- 
CSJ' CeDa 423 tymph ptotem. 2DO ib». per ceot No rrypJOOMKa aerr 

8«n 9 wetka later be appeared pfeyafcallT weO but mentafly dull ^ d-w » deafn^ 
he befaared aa if ttooe-deaf but tome bona emdnrrioo was poraerit *^*' ****'‘ 

aentfite ertre a t nau oo of bearmc waa anpneeihle H hsd retldual leriaJ nerr paretit 
of kmai neuTOO type « 

C3S Ctear ftuad'und noemal praasora. CeUi 31 lympb. > prowtn. hi me 
per cent. No trypanoeeanea 










Fig 1 (Case No 8) 



Fig 1 show’s intense congestion, cuffing and infiltration of brain substance 
intense congestion and slight cuffing 


Fig 2 show’s 
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la ittcrnptmf to decide whether enj or iQ of these osa cotKQtme to 
outbresk of m scoic speafic dltetsc. the foflosKng coeuidentioiu ere to be 
taken Into secoont. Ca ea Not 1 to 5 were admitted to hoepital withio the 
apace of 12 dija, and nine of the ten cases had been taken m wnhio a period 
of 3 montha. Of the first five four caove from the »«Try» DeaQs Camp, from 
which a large proportion of the hospital patieats were drawn, and of these, 
three had been thm for periods WTiDg frtaij 3 to 4 weeks, and the fourth for 
5 days. The tune incidence and soarces of the cases is bdicated in Ft? 4. 




The possibifit 7 that the inodenco was other than sporadic was not con 
edered the end of March when these fire cases had been admitted the 
two esriier direct admissloQs m December and Febrmrx srere then recalled, 
and subseqoentiy attentian was di rected to the two transfen from op-cwmcry 
who also fell 111 In December and Febniaiy Aithoogh the numbers are sfflsD, 
there is at least the suggestion of a minor outbreak” The loodeoce does 
not suggest case to-c*sc spread, in any erect uncommoo in nna disease of the 
nervous sysran, but rather li^ectioo from ■ commoc source, possibly by 
mosqoitoea. 

Of the tso cases which occtured dunng Febmiry one came aoa 
the camp in qoesoon, and of the two m December 3 m o nth s poor 
main outbreak,” ooc also came from this camp- Spoisdic cases of InfertiOT 
with a mosqurto-bomc oeurotropic rmis might wriJ be expeoed it ts poimed 
out, howcTcr that enquiries witbio the colony did not suggest that a nrm 
encephabtis had yet been recogtnred as of common occurrence, and cases cf s 
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Similar type uere not being admitted to other hospitals, civil or military, at 
the time 

No definite conclusions as to seasonal incidence, if any, can be drawn , 
but nine of the ten cases occurred during the months December to March, the 
hottest and dryest time of year 


Discussion 

The cases reported were all examples of an acute illness with sudden onset, 
fever, headache, memngismus, cranial palsies, hemiplegia and monoplegia in 
some instances, coma, and a vanable pleocytosis in the spinal fluid, together 
with a marked nse in protein , slx of the ten were fatal These facts strongly 
suggest an infection by a neurotropic wrus It remains for discussion w-hethcr 
the same aeUology could have been present throughout the senes and to 
consider alternatives 

TTypanosowtasis Since this condition may present some points of resem- 
blance to the cases reported, it wnll be consideTed first Moreover, three of the 
cases (Nos 4, 9 and 10) had fallen under suspicion of this disease at some time 
pnor to their acute illness When a man reported sick with drowsiness and 
was found to have an altered C S F , no trypanosomes being found, the diagnosis 
of “ clinical trypanosomiasis ” was usually made It is suggested that this 
procedure, while useful in practice, may be fallacious Certain workers in West 
Afnca are aware of this, and Saunders (personal communication, 1944) remarks 
that he and some French workers had been sceptical for some time as to whether 
all cases showing only an abnormal C S F , the organism not having been 
found, were in fact suffenng from sleeping sickness , it was considered, however, 
the safer procedure to treat them as if they were The possible occurrence of 
a virus encephalitis in sleeping sickness areas is thus clearly of importance to 
workers in this field 

With respect to the cases discussed in this paper, it docs not appear that 
in any can a diagnosis of trypanosomiasis be entertained In none were try- 
panosomes found in the spinal fluid (the number of C S F examinations vaned 
from two to 11 m each case), and although this is far from conclusive evidence 
of their absence, it is unlikely that in no single instance would they have been 
found None showed glandular enlargement, all were well nounshed, and 
all had been fit enough for active service with their units until taken suddenly ill 

It IS unusual for the protein level in trypanosomiasis to nse much above 
120 mg per cent , polymorphs have never been reported and evidence of brain- 
stem involvement with cramal palsies also appears to be extremely uncommon 
(R D Harding, personal communication, 1945 ) The ranty of cranial palsies 
is confirmed by a search of the literature Van den Branden and Appelmans 
(1934) stated that “ diplopia, paralyttc strabismus and Argyll-Robertson 
pupils ” had not then been reported and do not refer to other cranial palsies , 
another authonty states that ocular pareses have sometimes been noted but 
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mthout uneqohrocil rtUUonttup to the effcm of tijpanownuarii (ll»- 
tmi, 1930). Ilcmpicgu or moooplega U »i*Q very rite. Ooc ca>c f>f bttni 
pieju ocoimag in a ca*e of “malignauit irypanoaixiilata a reported u a 
cxirkwlty by Fain (1945). TUa caac had an eactpthKoIIy hJgb (XS.F protein 
(1 2 per cent.), and trypanoaome* were not fotrod nor did the case rt*a to 
apecific irtatmem for 2 jeara. U thna bcira aoroe reaembbnee to tboae reported 
in thu tenet. Metdegitnma la not a common farture of ilteping akhocM. 

Of the firat right pttlenu the two who aiurired did not tecare any try 
paooadal treatment, and in tbeae it la safe to diamiM tbit guUy lo 

far as the caote of the acute cooditioa la coocenied. Of those abo died, the 
coune and dlracal pictnre nould teem to make h certain that trypswaaRnajii 
aaa not the cause of the acute fatal iHnest tlua it not to lay t^ any of the 
three napecta might not have been Infcaed w.lth k. 

Fmally the poatmortem ftadingt thooid he considered, bat tbe hittoki(ica] 
changes foond in t r y ftt&oao f n fact bear a ckr«e resemblance to those of cocepha 
Gtls Icthargica ( 7 a.v Roott:* and Riioneav 1940 ), and may be rndfadornafarirfe 
frmn them (Neal, 1942 ) eren ample hmologia) matcnal may not aflord a 
ded&Te titawet 

NearO'typftJu. 

hlowAS and Tucrwcu. auted that aaore than 5D per cent, of their oeum- 
logtca] cs«a o El Mnca cmld be esenbed to lyphlHa, and that cerebnJ thmo' 
basis U cotunooly due to this diaeaae. CnifiXD also meBlkras the fr cq ne acy 
of mesdnga<Taacular ayphiSt in nbkh craual palsies and ley^omefDrrptii 
are comman he make* no refetenot, however to an acote fuhrtlmPog fontt 
Vest to sleeping ricknesa, ayphOta prmidea the greatest possibihty of dhpiornc 
error In tha tenet where moal of tbe a y m peomf and ngoi aem may be 
obserred engly or in combination m aaite ayphiLbe memngiha, and with wLwii 
the ahentim lo the tphul &uid arc for the n»« part compatible The hiato- 
logtcal picture in the fatal cases, howem did not roembit that of roeinngo- 
ocrebril typhilit with the paniWe exception of Case No. 8, where it emdd 
not be dcfiiateiy eicloded fn tlus case the C S.F Kahn was oegstne and 
the coonc of the iflnraa, fatal m lew than 4 weeki, makes it unhkeJy that *yph^ 
was tbe cause There ww no sign of thromboai or cerebral aaftetunp m tlrii 
Of any other fatal case in whirii a hemiplegu ceeumd. 

Case No. 5 had a primary chancre when m bwpual for lofcttne hepium 

q weeks before hh anal iOnesa. In new of tbeieuodke he recnird ane^ 
and r e mai ned well while r ee d T in p btsmotb till the lodden onset of the mn^ 
fr om which he died in 1 daya, too abort a tune after the primary mfectioo to 
doe to acute syphUilic memngrtis wbkh, n any case, dees otA present l e 
chmcil pKttne manifested by ihia cast. ^ 

Three other cases bad at some stage poaiOre blood Kahn rtsetiora 
these Case Na 3 had a positire C S F Kahn he, howerer made a complete 
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recovery (with follow-up 8 months later) having received no anti-syphilitic 
treatment Cases Nos 1 and 2 showed transient positive C S F Kahns for 
periods of 12 and 5 weeks respectively , the former died 4 months later and 
no postmortem evidence of syphdis was seen m the sections of brain exammed 
In Case No 2 the C S F Kahn was negative at the first two exammations, but 
was positive dunng the phase of chnical recovery, remaining so for 5 weeks and 
reverting to negative without any anti-syphihtic treatment 

A positive Kahn m the blood was so frequent m West Afncan patients, 
partly owing to the relatively high incidence of yaws and syphilis and partly 
to transient positive reactions due to such causes as malana, that it is of little 
weight as diagnostic evidence in this senes Robinson and McKinney (1945), 
for instance, found positive Kahns m 37 per cent of non-syphihuc patients with 
Plasmodium vivax m the blood, and Findlay and Elmes (1945) found 27 per 
cent positives m Bntish troops ivith no evidence of syphilis but infected with 
P falciparum. A positive Kahn m the C S F cannot so easily be dismissed 
There are, however, a number of conditions in which a false positive W R may 
occur m the absence of syphilis , it may be due to the presence of blood m the 
C S F , this being the case m all the patients m this senes in which a positive 
Kahn was found , furthermore, transient positive Wassermann reactions have 
been reported m encephahtis (Hall, 1924), and false positives m blood and 
C S F by Kalz and others (1946) m meningitis of bactenal or virus origin 
Neal (1942) remarks that in Europeans the main differential point between 
an epidemic encephahtis and cerebro-spmal syphilis would be the C S F 
Wassermann, but “ even this is not entirely reliable unless repeated several times 
owing to transient false positives ” 

Cerebral Malana 

This was rare in Afncan troops , no uneqmvocal case \\ as admitted to the 
mihtary hospital in question in 18 months All the patients in this senes were 
given parenteral quimne or mepacnne without therapeutic effect Features 
such as memngismus, hemiplegia, craraal palsies and alterations m the C S F 
may occur individually in cerebral malaria, but in combinaUon are practically 
unknown Parasites were not found in hfe nor in the brain at postmortem 
It IS of interest that Muwazi and Trowell state that many cases of virus 
encephalitis are incorrectly diagnosed as cerebral malana 

Tuberailous Meningitis 

No evidence of tuberculosis was found in the meninges or elsewhere in 
any of the fatal cases 

Memngo-encephalitis Due to a Virus 

It is considered that the evidence so far adduced, mostly of a negative 
character, points to the hkehhood that most, if not all of these cases, were 
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ei*mplc* of irxfcetjoo with « rKurotropic nna though do f4*hn b made that 
tbc$aiDctsentwa»ttwocfciacT«ycm*e. Theiaotakmof*Tiroiof theducortry 
of hmmine bodte* to rudi a rtmi w»*, imfocnmittly ik* tcUered, and la »o*i>e 
conld not be attempted, Semm from foor caaea aent for Dcutralaaticn tens 
were tU negiatire for known rlmaea. Bnia mbctancc from Ct*e No. 5 w*» 
mocolatcd lotn-cerebraHy into rmce abo with Degttfre reauha. Cimmmaaca 
were not ftrourable for qtdek tnmnifwloQ to a laborttory where in iea tlgu joni 
for Tirmea coold be carried out to one coe, how e rer brain and cord were 
in oenb ted mto monkeyt, mice and fomca pig* oo the — mi» cbj again the 
tcatj were ncgidTe. ’Hieic rcaolta do not oc egatarn r odude a nna 
infectiocL 

It b difficult Of unpombfe to dlagnoae the ranoua ncurotroptc infection* 
on the b«b of chiucal fiodingi becauae of tber great amnlantf (hliLzXK, 
Reimaxx I&M) " Bemgn ” IjmphoiTTic mcmngitli, for etample, may he 
protean in Ita mitufcicadoru and ita cauaatrre ruus maj produce a fatal 
encephalhi»(%im*nd Wa*iki 1937 How AJtt*, 1910 RrJMAirr 1944). Caae 
Vo. 3 b thlt aeiiea appeared to conform b moat rapccu to the ty p i ca l form 
of benign cborlo’memagitu but <m the foregomg conaidcritloDt h canoot be 
iaotated from thtc other*. Moreoeer chono'mcniRgttia may be cEoKaQy 
lodiatinguahahle from the CLon*p«nlytic fonn of poQo-myeiitit. There had 
been do knowD ecaei of the tarter dbeaae notified from reiliary acaste* for a 
penod of montha before tad after thcae ouk* were teen only aeren eaiea were 
recorded from 1940 to 1945 cut of about 150.000 trc«p« at riik (FcrsUT 
A.'rDEBfo:* and Hfooic, 1940). It b a poMihiEty howrm that aeme of the 
eaaei might hare been erampiea of a brxm-ctem, and in ooe caae a cgrebeflg 
form. Nor are the cellular and chemtoil change* m the CB.F of any particular 
Tilue m Identifying a apedfic rin» d»eaae. a* the wideat noge of Ttriation 
ta ahown Some the caeca deecribed bore a more gen e ml rtaonbtaocc to 
eqube cncephalo-mydm* than to 3t. Louu or Jtpaneae B eneepbaTm* ther 
mere not dmactertatre of kthirgK eocephahtia in any of the rmrtie* gcoeranr 
dc*eifbed. 

Vooe of the patient* had been recently raconated 


Ortu epretaJ feacam ki tbt* aene* ara wOTth n«in* Rtoi^timf and 
■Mt tmfnts wna maiicd feature b C*aa No 5 wma own*/ 
m debt oct of the am, mrdrctDeirt of ifaa eiffath iwn-o » rm rare ai toetpWrth« ar>T 
tj7< (Nial, It w** aten tn two of thw arrwt CtrtUOmr o# 

No. 7 wa» an akDoal pure eaainptc. ia alto uocmanen tfawfUi am ** ^*^^. 

tmdroaw h*' been re po rte d QvrrftRaa. 1935) FtiaJ rawtaUaa* bar* b«D •ipt'euu 
aa occumrw aerarml roontha after the o na t of the acute diwaae m In C*» * \NaM.^ 

NewipiftM and aMwip^e(Wti occur m rarloua forma of eneephaJuia, ooCi Mt ° t” » 
Looia and Japaneaa 0 lormi (N «„ »Wi Auwa* 1»»S) il wall wyl TlOT^ 
refer t h»mip4e*>c fomta of cncephalicw of doobtful aenoiofT *?* ;**? .'*‘*^? 

m BHmber of ootbreaka and waa preaent m four ef tUa ardev Flurtaatwa 4a 
f i t a aa and ir m p ton ta, paitKuUdr m depth of cma or dext** of 
ciampW a ery tJia i acteiia te of th>a foup ol diacaar* tad wa* well marked m ae atet 
bet* reportad. 
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Cerebrospinal Fluid 

With the possible exception of equine encephalo-myehtis, where the cell 
count IS usually over 1,000, and Economo’s disease where it is usually less than 
50, the level of the cell-count is of no diagnostic value Red blood cells were 
present in Cases Nos 3 and 6 at the onset , in Case No 2 blood was present in 
considerable quantity during the seventh week and in one other case 
In three out of the four, there was xanthochromia Vanous forms of haemor- 
rhagic encephalitis have been noted in the past (Greenfield, 1933 , Howard, 
1940 , Neal, 1942 , Margulis et al , 1944) Also of interest were the protein 
levels m the C S F , spontaneous clotting occurred in two and in one of these 
the fluid was so viscous at the first puncture as to drain only with difficulty 
In Case No 2 the protem level reached the exceptionally high figure of 3 5 
per cent. This specimen of fluid was not bloodstamed and a shght increase of 
flow was produced on jugular compression , 17 days later, when lumbar fluid could 
not be obtained, asternal fluid contained 80 mg per cent only , 21 days later 
fluid could again be obtained at lumbar puncture and contained 120 mg per 
cent A transient spinal block must therefore have been present In this 
connection, Barker and Ford (1937) have reported a case of partial paraplegia 
occumng m proved lymphocjrtic chono-memngitis where no flmd could be 
obtained on repeated puncture , on surgical exploration a chronic arachnoiditis 
with obliteration of the subarachnoid space was found 

Inadence of Encephaktts tn the Tropics 

Apart from the remarks of Muwazi and Trowell in their review of neuro- 
logical cases and Gelfand’s bnef reference already quoted, little attention 
appears to have been devoted to this subject from the chmcal aspect. The first- 
named authors saw 11 cases of “ virus encephalitis ’* with seven deaths in their 
269 neurological cases in 2 years , nearly all were admitted stuporose and 
neck ngidity, coarse tremors, rigidity, nystagmus and pupillary abnormahties 
were seen but no oculomotor palsies , death occurred in 3 to 4 weeks, and there 
were no complete recoveries Chatterji et al (1945) descnbe 89 cases of 
“ encephaliUs ” occurnng in Calcutta hospitals in 2 years in which an acute 
onset with early stupor, fever and often convulsions were features , memngismus 
and cranial palsies were frequent and the mortality was 72 per cent , reports 
on the C S F merely say that the “ protein was increased ” 

The existence of neurotropic viruses in the tropics is now increasingly 
well knmvn Hammon and Reeves (1945) state that the evidence is accumulating 
that there are a large number of such viruses of man and other ammals 
(arthropod-borne) of “ world-wide distribution and no small importance ” 
Search for immune bodies to West Nile virus has revealed their presence in the 
sera of natives over wide areas of Central Afnca Positive results have been 
obtained in from 2 7 per cent to 45 per cent, of sera tested m different areas, 
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the hi^ljcr fijfiiro from ooe distrret In the Coneo, which li tbe ocuot uei to 
Bntiih \\e« AfrKi the nrrcy bu lo fir reached (Sarmisact tod jACom, 
1W2). Othm iixh u that named " Semlii Fer« (SAonttetN tad 
IIilHXnT 1W4) hare been idcodikd, but tadc U known of the dheate* crated 
bj tbete rlrutei In man. It it dear that further cfiolctl obterrt tk mi are 
ret{ulred m the aearch for catet of thcae alhcd daeatet tnd that a hjjthlj crhlcal 
atutude ahould be adopted id the dugnotij of mch cooditKtm ia cerebral 
mtkria, trypanoeoiniaib rod newn^yphflia which may to dotdy re«mMe the 
Timt mfecnoct. 

Thu paper throwi rw light ^ the iaadcace of any partioilar virui it U 
malnhr coocerned with dhucnl obee i r au w u and will bare aerred iti p>arpote 
if cloacr attention it directed tewarda thia poep of dueaaea, particolariy m 
the tropica. 
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W avc*»ic r« THf Bvrrtt ajbicax 

Conttuunottal djfiurianee h oely inodeme and mo« paricou arc 
iJthougb there may be much low of wegbt hUlnoonthmeQt lad cachroa 
are, OQ the wbole, not common and we hare aeldom t«B sro** ntamln 
dcEaeiidea In our caaei of amoebUala. A cerlam proportion of r t*cf are 
admitted « ritmmj anth perforanona and general perhooiiia, and h tt indetd 
rcraarkiblc bow quickly thn cataatiophic condiilw can dereJop, In rich 
caaea the colon ta occawintlly ga thin n paper with multiple perforanora fa lu 
tttetruated wall More often, perhapa, tbw a much thickening of the bowel 
wall wTth granulomatoua proCfcralioQ. In luch caaea the wall k fruble and 
oedemamua like wet blotting paper 

SigmoadoacopiciUy the bow^ may ahow a conaiderable ranety of lettoni. 
It ta ruher uncommon to find (he daaaical picture of ahaOow angulaied uken 
act In t normal mucoaa. The whole membrane la more often peak and 
oedlematoua, a bile often rt ta uniformly and acutely fafianted and preaesti a 
ertmaon relrtty appearance. Ukert raiy from the ahallow angular riricty a 
few mnUmetrci in diameter to mduramx leslona the aue of a half-crown. A 
rcltUftly common finding h a tough (eathcry induration in and around the 
ulcer which, lo extreme caaea, may progreae to amoebotua formation and eren 
Btricture. In nearly all caaea the proccaa haa been much more marked id the 
rectum partlcolarly In ita lower part, and the ttgroowl colon haa been eHber 
f e liu t r ly free of atcen or aannaL 

Becauae of the estraordlaajy numbera of caaea at King Edward Mil 
Hoapnal tod tbar poor raponae to treatment, we decided that we would a ttc tnpt 
an aaaeaamnn of the coenpantiTe vahiea of the Tinoua tnodem methada of 
treatment them ain^ tod in cocnbmatiao. The object of thb work 

waa to teat m a large aenea of oaea die c£ea of rvMMa dniga in bnogfag an 
attadi of amoebic ulceratioQ oadcr Immediate control, ta judged by a rct naai oo 
of aymptoma, dbappeaiancc of amoebae and healing of ulcen. 

Vie wtahed to find the beat and qmckeat way of tcnuinatiiig the acute 
attack and we wished to (earn on whlcb drugs a e could rely and which, if any 
could be profitably discarded We also dea ir ed accurate Infotnutktt on the 
failure rate of treatroeot in the A&kan. It baa prored quite impoaiihJe to carry 
out txry follow up inrettigttiona. Our hguxea therefore reiaic only t «hit 
one nuy call immedote ap pa re nt cure and gire no loformitioo ao the 
aubjcct of permanent cff ndj^ cure. Tbe rtlapae rate o therefore tmkow n 
and until the educatioa of the African mipiurea and the probabifity of tr 
infection u reduced, it ii likely to remain ao. 

The work haa been of an cepenroental nature and dedgned pniuaruy 
to grre mformanon oo the raluc of certain druga niher than at the «it*et C 
pftmde complete or p er ma neot cure or indeed freedom from relapse Some 
cScwocT m the treatment of the earlier patienta haa therefore fcoowmafr been 
sacrificed 
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adhered to In our senes we accepted only those patients m whose bowels 
\llcers were seen with the sigmoidoscope and from whom actively motile 
amoebae were observed under the rmcroscope No patient in whom only 
cysts were found has been included in any senes Before treatment of any 
kind was started records were made of the sigmoidoscopic appearances, and 
this was repeated dunng the course of treatment and always at the end The 
final sigmoidoscopy was done at 20 days from the commencement of treatment 
The final result was recorded under the following headings 

(1) Success —The mucosa ivas nonnal or at the most showed some pinkness 
and oedema obscuring the vascular pattern All ulcers had soundly healed 

(2) Doubtful success — ^The remains of ulcers were clearly visible, but were com- 
pletely epitheliahzed though still hyperaemic 

(3) Failure, but toith no amoebae — Open ulcers were present but scrapings 
and purged stools failed to show amoebae e\'en by Faust’s dotation technique which 
has been so successful in our hands (Elsdon-Dew, 1947) 

(4) Fatliires tatth amoebae — Open ulcers were visible and amoebae were 
demonstrated 

Groups 3 and 4, that is all cases in which ulcers were seen after treatment, 
may be considered as failures, though Group 4 are the absolute failures and 
are of most importance Groups 1 and 2 might well be combined, m that 
their differentiation is sometimes surpnsmgly difficult and hable to personal 
error For purposes of discussion this combmation will be referred to as 
probable success 

We started by companng the effects of two drugs given separately to two 
different senes of patients One senes of 50 cases received one grain of emetme 
nightly for 15 mghts , the second senes received 10 tablets of diodoqum daily 
for 20 days The results were as shown in the table and chart The two senes 
were then examined statistically and it became clear that no significant difference 
existed between the immediate results of emetine and diodoqum These are 
most surpnsing results For years emetine has been the sheet anchor of the 
immediate treatment of the symptoms of amoebiasis We consider that 
confidence m the value of emetme has been in no way misplaced Diodoqum 
IS a relatively new drug and, though widely used, has seldom been subjected 
to cntical analysis on a large scale Our figures show that diodoqum is as 
powerful an amoebicide as emetme But the figures also underhne the very 
senous shortcomings of each, at least m the treatment of the local Afncan 
We do not beheve that these shortcommgs are m any way so important m 
Europeans However, no drug can be accepted with equanimity as a specific, 
when Its failure rate approximates the high figure of 50 per cent 

In contrast with the effect of emetme and carbarsone in the native, one of 
us (Armstrong) dunng the late war in M E F , treated 11 consecutive patients 
with emetme gram 15, a course of carbarsone and a course of retention enemata 
of yatren No E B I was used AH patients were cured on discharge and all 
sigmoidoscopies were normal. On follow up at 6 months, ten replied that 



too 


AVOmC DVUITTEJIT » THl BAXTtT ATltCAJ* 


th«y h*d had DO rdipite. One bad had a prorcd reUpat. At 12 aotrthi, jertn 
repEed that they had had no relapM and three did d« reply We coaaldef 
that the aatiafietory nature of tbcie fijurta ahoai that Europeana reapood t 
emetine rouch more npldit and completely than the African uodw local 
cendrtioca. 

Our next atep waa to combine the two druga. Emetine waa gjren fot 
13 dayi coocorrendy with dxidoquin for 20 daya. TIk ditfcrcacea abown In 
the table are aUtuticany rignificant aod there ta, of courae, no dMibt of the 


rtcnAm xMooir cotma rara o* maun' 



greatly in c r caa cd nlue of the two dniga oaed concunently Moat rigniScaal 
« the change frora 2S and 24 per cent, of imoetoc infected ulcer* for cmctiDC 
and diodoqttm alone to 2 per cent when the two drag* were coeohtneA 

We tbiai treated 00 paOenta with the itandard cotme of dJodoqnJn but 
gave them emetine gram 10 only AVhen ruhjected to analyatt, the rt*aha 
differed uwignlEcamly from the ongunl coune emptoylog fire tpore ^grt^ 
(15 in all) of emetine. \\ c concluded that 10 gnirta of etnedne were a» effectnre 
aa 15 

A cotaae of emetine gram 10 waa then g i rcn m coBjunclion 
couiM of carbaracme to 45 padenta. Thtt wa* the atandard ueatinent prerkaaly 
oaed m the botprtah Faihirea totalled 42 per c en t ., of which 11 per cent. adD 
aboved actrrdy monk amoetne. The probabk aocccM rale *** 53 p« c^ 
Comparing th« rcauha miih the acnca m which diodoqtiin was combmw wra 
emedne gram 10 n i» dear that carbaiaotw U a moch weaker amoetaade than 
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diodoquin With diodoquin only 1 7 per cent showed amoebae while with 
carbarsone the figure was 11 per cent None the less, analysis and comparison 
of the figures for emetine and carbarsone on the one hand, and emetine alone 
on the other, show that the effect of carbarsone is “ probably significant The 
figures indicate a probable therapeutic value but one which is clearly far leas 
than that of diodoquin 


ULCERATIVE AlvIOEBIASlS 
TESTS OF ThERAF^ 

EMETINE GR. XV 
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Our next senes was a tnal of emetine bismuth iodide, gram 3, for 10 days 
with diodoquin for 20 days Fifty cases were treated in this ivay and the results 
were as follo\\s Ulcers with amoebae, 6 per cent , ulcers without amoebae, 
14 per cent , doubtful success, 38 per cent , success, 42 per cent Statistical 
analysis shows that there is no matenal difference beUveen the effects of emetine 
and emeune bismuth iodide when used m conjunction with diodoqmn 
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(5) There a t >ugfctt»o that peakHIln ted tulphanoddioe i)ooe 007 
hare amoehtddal (xnrert, pocaibly funiog an fodirect aetkm thro ug h taciM 
orpmara lymbhmc to the amoeba. 

(6) Tbcae remarks apply ooly to the ImmetGafe cure rate in the Biala of 
NatsL No hiiformatKiti on r^pte rate (s BTtilibW 

StnoiUT 

Nine groups, each of a ppr o xim ately 50 cases, of smoebK ukcratkm of the 
colon s ele c t ed under r»gld entertt sme Bibcdtted to s-aiious forw of therapy 
nhh a new to selecthig those drugs giring the roost dTccthe Irainedcite core. 
Comhinxtkm of pemaUm, lulphssuxldioe emetbe and diodoqmn has grreo 
the best retulta to date. 
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AETIOLOGICAL AND PROGNOSTIC FEATURES IN 
TROPICAL SPRUE 

A STUDY OF 47 CASES OVER A 2f-3 YEAR PERIOD • 

BY 

A W WOODRUFF, md,mrcp,dtm & h. 

First Assutant, Hospital for Tropical Diseases, Uiiwerstty College Hospital, London , 
Lectmer in Clinical Tropical Mediatte, London School of Hvgtene and Tropical Medicine 


The clinical features of tropical sprue as it occurred among troops m 
India during the second world war have been described m detail (Keele and 
Bound, 1946 , and Keele, 1946), but no studies of the prognosis of these 
cases have as yet been reported Indeed, the literature on this subject is remark- 
ably scanty , dunng the last 20 years only Fairley (1936) has discussed the 
subject m any detail He states, however, that statistical evidence regarding 
the prognosis in sprue is lacking Keele and Bound (1946) quote Elder, 
who for 1 year followed 40 cases of sprue onginating among troops in India 
dunng the late war Of these six had had severe relapses dunng this penod 
and the remainder less severe recurrences of symptoms, none had been 
quite well 

The only remaining report on the prognosis of tropical sprue published 
dunng the last 20 years is that of Rodriguez-Molina (1943) and is more 
favourable Working in Puerto Rico, he found that of 75 patients discharged 
from hospital as improved, 65 remained well for 5 years without treatment 

• I wish to thank Dr F Murgatroyd for his cnticism and advice. Dr J Martin 
for the statistical comments, the D G M S , Royal Air Force, for permission to publish 
this paper, and Dr C C Ungley for advice regarding the follow-up of the patients 

I am grateful to the University of Durham, Department of Medicme, for beanng 
the expenses of this mvestigabon, which was mostly earned out while working on the 
Uilnersit^ Medical Professonal Unit 
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TROPtCAL tnrcz 


Before the mUodocoon of moderc tmtmcnt. Low (192S) fofl<j»ed ISO 
CMaoTertbepenodof2O3ran,froml0O8tol928. He found that ilic trmfc 
dunuioo of the patient* ray tn boepftal la Engbad ifier IrniCding from 
orcr»e»* 29 week*. Dunof the 20-}-e*r peood, 10 out of the 150 died, 22 
ncie completely cured, the cooddoc of 00 w** described t> *atkf»ctor7 22 
were tmproTed, 16 were not bapmred, and 20 could oot be traced. 

It aetmed therefore, that the prog o o d* In ct*e» of tropical iprue oecarrmg 
among Service penoond m India and Burma wia a nutter for further ttudy 
and m arudring than acUological feamm of aome Interest became apparertL 
The pooenu are now widely acattered throughout the Brkiih Iile*, Canada 
and the U S^A,, making h Impotalble (o examme each peraoctally A detailed 
qocstiaanaire waa therefore ported both to the patient and to hr* pr ea e ai doaor 
It u from an anahair Cff these qoeariocmalrcs that the report on the present 
cooditran of the petterttr t* bated. 

ArnoLooicat. fiatuub cr Tia cam mmim 
'llte parienta were admitted to an R.A F mobile field bospita] Kmng all 
Atr Force persoond in the Chhugoag dstnci dtmng the period July 1944 
to June, 1&45 and tn a large ponloo of South Burma from Jane to Aufort. 
1&45. 

Locthtj Of the total of 47 cases, 37 caotrtcied the diseae in the Chitta> 
gong dmnet of Earteni Bengal, and 10 in Southern Bunna. Aronod O m tagoni ; 
(he diteate, n bat been ntted by Emj and Bocwd (1946), and by LmuUAX 
(1945) we* paroculariy prenlem. The o cem ren ce of groupa of cases m 
bolated units coggested tiat an mfecure agent may poesibiy ha:^ 
part m their ctuunon. Thai, of II cases occurring m July 1944 three enr 
from I unh cocnpnamg leas than a tenth of the R.A.F popolatton terred by 
the bmpitaL Thi* unit *a* booted in a amgle buflding- a conreTled cuoTent 
Though toch figure* could occur by cbaocc once m 10 times, the pjewnet 
of an iofectire agent might well explain them. 

Semsm, Fig 1 *bow» the momhly incidence of the omet of trmptofm 
of tpruc a* dneioct from the dates of admiaaioo m the senes. These hate 
been compared with ihoae of 72 caaes of amo cbaa ia. Only frtih case* of 
affloehtiai* prored by finding regetatire form* tmcroscopicany in the ttwf 
have been used and rd ap sea hare been excluded from the senes. The lootnb* 
m which tymptom* of amoebciB* drrdoped hare agam been used m prefeicBCe 
to the mit fTih* of tdnntaioO- Thrs is becaose of the considerable period which 
elapaes tn ruany cases be twe en onaa of rymptoros and admlssioc to borjx^ 

It ts seen that the peak modence of aprue and of amoebiarb 
*amc time. Although m a »m«H senes this cannot be taken as a ttanatjctfly 
Dgmficmt ohterwlwn, it strnogly suggests that the peak incidence of the 

tend to cotnade If the loddenct of amoebmo cm be taken a* *u 
mdex of the pmalctice f aHmentaiy infection ft wrrald seem that tprue occnn 
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at a time when such infection is commonest, and it may well be that an upset 
m the bacteriological flora of the intestine is a factor in the causation of the 
disease This argument admittedly presupposes that amoebic dysentery and 
sprue have similar incubation periods and of this there is, of course, no certain 
knowledge It is stressed that these figures of the incidence of amocbiasis 
are used only as an indcv of the times at which alimentary infection is likely 
to occur It IS not suggested that amoebic infection predisposes to sprue and, 
as wall be shown later, the evidence is against such a suggestion Keelf (1946) 
found the peak incidence of sprue to precede that of dysentery His figures 
were taken from the admission dates of cases, however, and did not refer to 
anv specific outbreak but were pooled from the w’hole of India and Burma 



ONSET OF DISEASE 

Fig 1 — ^Monthly incidence of tropical sprue, 47 cases , and amoebic dvscntcry, 72 cases 

Tropical Service The average duration of service in India and Burma before 
admission was 2 years and 2 months, the shortest period was 9 months and 
the longest 16 years , this latter patient had been a civilian in Eastern Bengal 
prior to the war Table I shows the incidence of cases following varying lengths 
of tropical residence 

It wall be noted that the greatest incidence in this senes occurred towards 
the end of the first year of service in India or Burma It is not suggested, 
however, that sprue is commonest after this penod of tropical residence as 
It is probable that the greatest numbers of R A F personnel in India at the 
time were of those who had served in the country for 6 to 12 months 
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P r rw at lUnnsn The pfcrio m hletory of {naema w« «cmau»d i 
the Caros of sprue end compired snth that in 100 oocs of dmaies other 
sprue or dyBentery (Table II) Pimcnlar care vaa taken to ensnre tbal 
dtirauon of temce m the trop>cs pnor to admmioo in thu ctntrol froup 
prectsdj sumlar to that hi (he cates m the tprue ktms as ihown in Table I 
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It Will be noted that the prenoos histones of the spnie patients regardmf 
dysenienc dtre— ^ are not argnificaDtIy different from those of the cootrtrf 
group From this it might be deduced that whether an alteratioo in bactcml 
flora of the bowel plays a part in the eauaatkm of sprue or not, n/ecnon wah the 
orgamsms produemg frank dyacnteiy and ententia apparently docs not pre* 
dbpoae to the dcrelopment of sprue. 


CLEtICAL riATtnai. 


The dhucal features m the cases were not eaceptuxiat 


Ditukim was et KouiUai -i ki orerr <* 
to tilnowju beaic owotks (standard d 
of osodom pMcd during 1-1 hwn was flre 


dimacai of this tTBV*™ 
nwsutB) The a . u sg a wHPW 


i ?f 6 









A W WOODRUFF 


609 


Tongue Letions Of the 47 ’cases, 39 showed well developed tongue signs , of these 
20 had glossitis -with markedly inflamed and atrophic mucosa and 19 active ulceration 

Eight had no tongue symptoms r oo it. .t. c o a 

Weight loss was mvanable, the average being a drop of 28 lb m the course of 2 to 4 

months pnor to admission 

The appetite was mconstant, two-thirds of the patients had anorexia, the remamder 
complamed of no alteration m the appetite ^ , , 

VoTTitttTtg was complained of by nine (i ^ » 19 3 per cent ) of the patients, and nausea 

without vomiting by a further five (t e , 10 6 per cent ) 

Abdormnal distetiston was invariably complained of , in 20 cases it was especially 
severe Along with distension flatulence was almost always present 
Cramp-like feelings m limbs were recorded in 10 cases 

Sigmoidoscopy revealed no charactenstic appearances , m the patients with marked 
anaemia pallor of the mucosa was present In two other cases mjection without ulceration 
was observed 
\ 

LABORATORY FINDINGS 

Anaemia was encountered m all but two of the cases It was seldom of marked 
degree, the average haematological values for the senes were Red cell count, 3,941,250 
(range 2 48 to 5 03 nulhons) Haemoglobm (Haldane), 81 7 per cent (range 58 to 103 
per cent ) Colour mdex, 1 06 (range 0 89 to 1 34) The colour mdex was umty or above 
m all but five cases These findings are in accordance with those of Fairley, Mackie 
and Billimoria (1929), who found “ normal or only sbghtly reduced red cell and haemo- 
globm values m 11 out of 16 cases exarruned shortly after the onset of symptoms ” 

Faecal fat was raised m two-thirds of the cases m which this estimation was done , 
owing to field conditions this was possible m 22 cases only In these the faecal fat 
expressed as a percentage of the faecal dned weight averaged 37 12 (range 72 to 14 8) 
The spht fat similarly expressed averaged 28 64 (range 60 1 to 13 1) Of the total fat in 
the faeces, therefore, an average of 77 15 per cent was split Howell (1947) has drawn 
attention to the large proportion of the faecal fat which is spht m early cases of sprue, 
and these figures appear to support this observation 

TREATMENT AND IMMEDIATE PROGNOSIS 
The patients were all placed on a diet high m protein and low m carbo- 
hydrate and fat as recommended by Fairley (1930, 1932), in addition supple- 
ments of mcotmic acid mg 100 and ascorbic acid mg 50 were added, and 
whenever possible marmite or vegemite (an Indian yeast product akin to manrnte) 
was given in doses of drachm 1 twice daily Those cases showing anaemia 
with less than 70 per cent haemoglobm received parenteral liver extract c c 2 
thnce weekly On this regime improvement was invariable and often striking 
All patients except one were mvahded to Upited Kmgdom after an average 
stay in hospital of 35 days 

The patients were repatriated by sea, the average duration of the journey 
from leaving the hospital till arriving m the Umted Kingdom was 7 7 weeks 
An improvement m the symptoms during the journey was experienced m 53 
per cent of the 34 patients followed up , a further 20 per cent, considered 
that their condition detenorated during the voyage, and 27 per cent reported 
no change On arrival m the Umted Kmgdom the patients were reviewed m 
hospital and 57 per cent detained for periods of more than 48 hours, the average 
stay being 7 weeks ( this compares favourably with the 29 yveeks needed by 



610 


TionciU. sMtn 


Low** paiHHiti pnor to 1923. After tick leire tliey irponcd for dujy the 
•Twefie ntae dipemg between leertog hcwprtil m \niix or Bynna tod ttponitri 
for diny wa» 2l>5 wteki. 


Cm£ltoa of PttwOs fj to 3 jtmn Ittfr 

. (cwr^ ^ ^ ^ fMtknts wbea k m poM^ to coetact rtported 

**'^'^**?*^?'^***^^*^ Tbrir CTiptoy ti KErt T»riid widtly .nm 
wtia *» aotiB h«*ry jiwimitl labour 14 noacnmlr besrr work, IZ had acilrittcrr 

poat> and toe aaptojmeat of on* wn unknown. ' 

irW|^ An uweaaa fa w«i^darfn»tha petted rffoOow^b cnoU ttite 

featnra fa 59 (Le^ S5-5 per ewe) of tha patfenta. fba mmfaitw fira ban a« nfacd ar 
war moco than 5 to 3 lb, Tha anreta faciww per patwni fa tba tenc* b 54 fii. 

V 5*^3^***- ^ Ptoena autad that tfciy wm now (itt, frera tbi* rrmptom, 
tnoifb 67-0 per cent had ennptcfaed <rf dkrrhoca at aeana tfaja afaea fct ui nfaf a» th» 
Unfted Kfacdom Tba eaat majority of tha attack*, h c wrr cj bad been fafrequeert wid 
•wer* cf T«y tranaunry mtun SraTabWlIt 


Tana IIL 

n^^mrr oa ouaswM. r< <1 at ten* wnw noaicai. ar au i rocaowra} txre*^ to 
rntroan ouiuti. 



GfatW ITkwariM. EJaren paUeut* (ta. 32'4> par tent.) tranphewd t/okn* » th* 
n tjiM at M^in* tTTTM afaw le emn r fitwi tba tnrtuJ a y m prenM. Of ri>qe eor-baJf ba a naa 
an uker «n thieo w aa mn* or lew, two <ai four to ifa ocaaim and fa tfaa r engran ^ In^ 
i-— r« nkentan l»d been ttwr* Craqmi. oeeumac ai faiimJ* e4 3 to 5 month* orer the 

J.jT*r peood. . , 

yt/fitttzt. Only three paCiom <ta pet cwt.) cenpbfaad that t heir 

not returned to t«ocmJ ilthousb eoetitBaeU dkfadmatxn for fatty faoa »*• no* 


.U ftwaatfart aW jXt/ fff a a , Tbeta aymp te e u* were dcacried **-^^*^ 

Ereqowdy by tfaiea patma, fortbaraafaa ISH per cent.) tad had anoec**tnaJ t™** 

inaiaDy preowtated by eatjo* fatty foods or ukmq an riceea of aJeotot, 

AUiomomI Foot waa recorded m 13 caae* (ta 3S per cmt). I !*=« •.«» 

bowercr w the pafatocpfe than an oeeanonaleptatn after heary meal or batore dettCKmf 
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Cramps in the limbs were not encountered in association with diarrhoea or other 

symptoms in any of the patients ,00 \ j i 

Lassitude and Lack of Energy Only three patients (» « , 8 8 per cent ) considered 
that their energy was stdl significantly impaired, and in no case was this of sufficient 
degree to interfere with their full employment 


Discussion 

On surveying the cases as a whole it became apparent that 3 years after 
contracting the disease all but three patients were very well, and that even 
these three were not affected severely enough to interfere with their work 
In the remaimng 91 2 per cent the condition was highly satisfactory, more than 
a third had no complamt of any kind, and the remainder have had only a very 
occasional minor and transient symptom Keele and Bound (1946) stated : 
“ Prognosis as regards functioit on returning to England is not known, but 
of 40 cases followed up for 1 year, sue have had severe relapses, and -the 
remainder less severe recurrence of symptoms None have been quite well 
This information is depressing It is hoped that a fuller survey will be 
less so ” It IS considered that this more protracted survey is much less, depres- 
smg and supports Fairley (1939) in his statement “ Granted the co-operation 
of the patient and the absence of mtercurrent disease, patients with tropical 
^sprue, both in the primary attack and in relapses, are mvanably capable of being 
restored to health by appropnate treatment ” It is perhaps noteworthy that 
one of the three patients not completely cured was known to take an excessive 
quantity of alcohol 

The prognosis in this series appears to be better than m that of Low (1928), 
and It is considered likely that this is due to advances in treatment which have 
been mtroduced since that senes was studied Particularly to the introduction 
by Fairley (1930, 1932) of high protem low carbohydrate low fat diets and to 
the exhibition of B vitarmn supplements 

The transitory nature of treated tropical sprue fits in with what might be 
expected of an infective process It tends to support the hypotheses of Stannus 
(1942) and Leisiman (1945) that the condition may be caused by an infection 
upsettmg the intestinal bactenal flora and leading to impaired bio-synthesis of 
B vitamins, which m turn may catalyse vanous absorptive processes ' 


Summary 

1 In a senes of 47 cases of tropical sprue it is noted that there was a 
tendency for the cases to occur in small groups among personnel of individual 
units 

2 The months of greatest incidence of sprue m this series were those in 
which amoebic dysentery m the distnct was most prevalent— a tune when 
intestinal infections are especially common This and the previous point suggest 
that tropical sprue may be an infective disorder 
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3. Tbe pomble inrecinre i^tota would tppear to be otber tboa tlw 
crgtnum* p rod u c u ^ caseWc or badOaiy drienleiy 

4. After modOT treztrDeot the pnsgoostt b trcrpl4al iproe oxer a 3>feir 
pcDod appeara to be highly tttUfactoTy All 34 paaenta foQcrwed op mere 
abb to do tbeir fuQ duty — aocoe bcary mamitl labour The a r wage I n er c a K 
m weght of the pcienti om tbe period w»s 24 Dx Any recurrmcei of tpnie 
nke aymptoma aucb tt diarrhoea or uloritioa of tbe toogoe had beea vny 
mfreq oen t and tr ai m to ry 

REFERENCES. 

FAOtLiT N H. (1W1) Tw* JLS^ tnp Hjt « 1*1 

risTO nu. » »7 

(lewi uxtt 1 Qii 

(1939). Srii. EmejH. mtM. Prmt • 4I» 

ilAGCtE, F P It BiLirwomu,M S (19®) I»£my m*i. Rtt I*. 831 

Howtti. C. A. H (1W7). 1^0.1.53 
KmJ. K. D 0^^ 0T« Itt 

ABockd,! F (1W«) rti,l *7 

Lamcuu* A. W D (1M5) Lmttt «. 813. 

Low CuoncHUi. (1923) Qmmrt.3 Xlt4^ tt St3 
Koouom'XlaLiXA, K (1943) P» rt» J^ifm J Patf. HIU. wm ti,SU 
STJUCrt*. H- S. Tt€ia KSm tnf.MtJLHn 31,10. 









■pO'i-S^ 




11 ^ 


•a'i 

C0^^^];L Suda« 


U 


edtcfll 


Set^^^ 


l.vverP°' 


,ol 


School ' 


Dt\atv 


o\d season 
acC 




..(T-op'" __ — -"»t*;'°lv 

’• *" ftow ■' even 

ito^ 

ava\\a\ 5 ^® a 

ot .eatW;^d --- ^ !!^ 


■j^ove’ 


,\o-^g^ 

upi* to *TVve ^ ^ Octo’ 

-I , ^utvc rrVve Vvea^j , to , 
eat^^ ^ \-ai5 ^ ^ ^ ^ i 

t.e-ne to 3 e,-stet^o , -* atvo . - 


TM „i *o^«®^„’^> 5 »»'lS.«- 


-In t^o 1 febtttaiV , seaaott 

^ to toti'^ cootot _ 




cot 


‘"—oo 


dao 


^ot 


sto’ 


,c^t atto 


td'^'ttve 


t A ^tO 

A cteaatoS oraa'tvg ^ ^^otettt 

^tv a ttatttt^ .it aOtto^\J,^,ntite 


espe 


“' ,A cotvtottt - COU-- ^ ^^TA7t-cto9S ^“^ffecuog ^ Vdept^vatt^^' 

^otetto ^fCip g 4 Aefvcvettoy ^ oi , stateSi 

A icotbttv. a^° d feffect o? 


itettt ' 


eases 


oat°"^^ seasot^’ 


IS to toe to 


caosme '“ 


ttoOS 







COW' — 


Yvyp' 








vvvo 




itJiaV 




a cbev’ 
-\az.v«S' 

\4, ■=*?'"' 


tVos^S’ 


.vity 




q{ ^\ots 

tert'*'® 'luciW '“®°rv»“’'® *” I *' 

*ej“*; 

’ «.?ec»4. 


etvo' 




xog^' 


ai'-eJ 


;tVvet onv 

r^VlC ^ 


iai 


to 




* !""«'"5.;a8: *''' 




cls 




o£ eoco' 

^ r fe^e^ ..r is Wet cuoeti^?°£ 

thev'^ Y- itotti . be ^ . otea^^’-’ „„\\y 9°°^ oA inoe^'^^ „ as 


easoti 


V ®'° 


-a?' 


lat'- 


itoto 


,serJ«® 
atvo 
Oae 


lOt^ 




v,«s sy^*^'' \ aiy 

' A^tvess ^^g^esUOj^;i ^t!Xl^ 

,Tue' 


OtlSi 


•.^?Si*S’£S«S:rs-J-*s- 






.ty«'°w:„ “ laiy^ .' ooisoy' 


A 


atv' 
tbei^ 


vjbAst o' 


cooy^^^^es 


toa6«We a" f 


tatafty ^ auAay^"7 m^y^es) - 




Tecyi^ - suftetiyS 


rsotis "’""oeatiA^® 
'PU^O?^ 


®a*' We«“«W 


^at ^ T:be e^V 


bteab 

^roy 

boV 


T:b 


TflS^ 
p\ace 


,t att, 


-to 


®naN A Ave a'*-'" y^ov^s 


\IV' 


,axy^' 


ci 


aW"® „ce» 

leaart'® 


6t6 


KiuuiuTtu.'c ^XD rcAce roisoxwc dc thi htdav 


AnsoVi tccoaot of old woosds bfcakiii( oat tfmb hi ha tcairj ridden 
cmsi, Lrrc<crro'ei’> *toiy of mun c o ct of *ytnp*oca la oU Go<i>lnto, Kim; 
Artha'^t woartd*, lufliaed by Mordrtd «od brtaUng oct tfrah jrarfy aod the 
occunoK* aad rccorrenco of the bleedlot t&jnuti of uhn^pwo* CSuhtmn, 
pimcularij m the >pnDg after fxttiag and thoae of Moslem tad Iflmhu, 
may iQ be coostdered ts htrlag ihar ofigm la thk pbenomenoa. A SudatcM 
poet has written ni the Song of Hardulb Abu 6<n of the Shohm — 

** The wounds (which you fhe me) bke the ^sndeJn g tetriches 
f kjtk itf the njo-poah, 

Tbpueh px* In tha whup (sWwl rewn a th« nrty nm* 

(iwthciAl. 

REFERKsCE. 

PamOM \V P (1038), 71WP«b/«r aWtJb rTaoArr SSI AonArhor ^IkhLa 
Urtirensty 
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TKANSAcrioKS 

Tbopx^ nTs 

Vol 


SCLERO^^ 

(BhinoscujROWa) 

BV 

UmtedFruUCompar^yHosP’t 

f , 24-year-old Mesuzo 

„ Jd .. -r ™irof*e uUd Fnu. Comp^ „„„. 

out-panent „„.! re.p.r.»o" ,,j„.liOT^ r),..»- 

c'n F"V,.c.a 


'^'■“ “”•' J, U s»®<a.« '^;:rS matenal aent 

Sclaroma « ““1““!“™., and d.««an, p^^^ „f “"n'T^r 
nostris to aaa«' (,„’ of thorn teportod P»*“'“?“nWation 

to two pa ° ^ oreaa of aante ttcctos following report ^goulation 

aetiology Sevo^ VoneMola. |»« “ oelU In the i“ 

tissue luany 8 „ 

Epical thinoacletoma 



61S 


scLtaov.\ 


Tkatvikt j CSmnc tb* firU wck iQlptuthin4 yr^jaa t 35 wr™ iprm. Tha 
ww taOiyni by *rtml eoann rf fouMlifi. or it* WmUirci* b«nd. repoisL AlttCrtfarr 
tbe fmbeat r t flrej dojfcf Bw IS swoBm of otwCTT ti m 100-SO ca of the dn» br 
kitju i TWi i br injwtioe. thute* tbot tfcna b* vts kbo tirra «-» cc. of 1 per trot, 
•ofeitwi cf artw emetic i>y the btremiaui roo*e. Apert fn»a tbMe rreetmetm tiul Cbr 
MTticel procrd u im (a tb« bow therapy «a estktiy (TBiptmktk wd cemirasi roCAlT 
la roborstm. Fouadin or rapodnl »« »»fl telmted bat trrttr emrtfc lew to, Tb* 
Btm t mp TOT ed very nrodi k> tbe brsbi&in( of the obeembm bat thh poeubty vw dee 
to tbe MTcicel rcenoral of ofartnicXtO( edmeratous tiaue Aa tuij re muM et of tb* 
Urynecai proccee wn oerer obrfcn*. Then ako neurreu of ecitte otftb 

malie ahicb yWcM to local beat epptmxn. Towerds tbe cad of tbe obeerraCnt da 
ocee beuuix worae aftiti cod tbe »■'■» of tbe laiyax dy^xioea «f ftt'ir 

Tbe petkat wat e d ik e d to eeek Roen ta cn, end, or radtam tnattoest cbembm 

Bmitow (1936) cooelder* Centnl Amenca aod Stnnatn tlw ooly “ tutocln 
thoQOta ” {od of Klenxaa bextdes thoM Ui the Pnput ViBejr (Vdbjnia and 
Galjcia) m Sooth Etnern Europe How e rtt old cndanlc foci in the Far Eiat 
do not aeem to be reurlcted to Sumatra. Koc«tin Knaacm and Voa (1934) 
fennd the daetae in Bah Omm and Knaocmt (163S), another focus m 
Celebes. KACLOsar and SAU^rro (1639) encountered the coodjtion m Flora. 
According to SNlJuas (1938), aderoma h alto found In oearcr Dndsh Indb in 
Cbota Nagpur Whereas the dneate la usuaSr encountered am oagst prr’plr 
of t lov ecotaatpte and hygieok atandaxd, RtnutA.*< KAitot atid SAJCOpt) 
(1937) fotmd it ra the PasoeTnah Laodt in Sumatra amoog Mohammfdana cf a 
rrfa Q Td j ' high ctaadtrd of Hruf AcctudiDg to Stutt (I92SX tbe fint caaa 
from Cutral Amenea were reported In 18&4 Condideoa In Central Ameica 
do not p e nui t a full e sttma te of tha extent of aderocna to these tegioiia. It h 
cercainlj not uDcoDunott in Gtatemala and £1 Salrador lo HocidartsthevTTter 
Btw nro ctaes (one of them alresdj mestioned In a former puUxatioe (1943)). 
wbldi abowrd the Cyptcal ligna of sdenuna sereral oth^ acre auaptootts. 
Doe to unfarounble external cocumsunca in ncae of these cases, hntolofical 
or boctdiologlcal venficanon was possible. Poaiihly acme casa are oo< 
diagnoaed bcat»e they do not resemble the na p r um re pretures of the booii. 

Scleroma n a chronic specific grmolooia of the resptratmj tracts. Soct 
the nose is not ihrcya affected the term sclcnaua b now preferred t rhino- 
scleroma. 1116 dise^ ta characterued by hypertrophic and atropWe procosa 
of the mucous membiines. The nose, the pharynx and the Iirjm ahojetber 
may be found affected as well as each organ alone or a cotobinatioo cf two 
of Sekr o na may abo ^iicad to the trachea and the broodual fuhea. 

Sometimes thickening of the external nose may be remarkable. In t are met 
tbe of tbe nose, Cps and cheeks may become diseased abo. Obstructs 
cf the nose and tbe nasopharynx may trouble the paocot cotmdershly md 
impede also the Ttniflatioo of tbe middle ear throogh the Ea*t»chian rw 
Affection of the larynx, trachea and bronchi mar endanger Dfe. 
oosay a h* ^Tieier or not there is a r ela tion to exaeoa and atrophx : rhin m* 
has not been catabCsbed jn. The wm Fnscb badffui {A3rfc*rC« 
jMtu) IS recogniied as the esusadre agent by some luthon like (IP®)- 
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„,s.Gims obli'TE’^® ' 
C^SB OF THROMBOM^ 

BY 

]\^edtcal Officer, 

— .rkl-nl 


Medial Officer, Co.r.^ 

mrnonW seen m wome ’ ^ descent 

u „Dms obtaenM » >‘''“ '''B'“'f,°Uf «»'<* “'' 

T^omboai.^2 *e fira‘ P^Wiabea 

-'I nSld 

d^Jema«F«' . - . 4 .„l«,n,, tnbo. .J; 


descriDC'-^ 

1 ,S jr® a b'F®* F„r„, or Naa^"’ »b4. »b» 

C- ««”'• .b.«. 35 Ve.-. r*a‘ 

12th chronic ulcer ^ ^J^Il *5”‘^worV of ‘'rtermittcnt amount of 

of ^rionJXtances. ^ --oked ^^at a boU „f tobacco «b^ 

5as5i:5««=5SHis£3if| 

The bla^cned^Ws^^^^ ng surf^^^ sT cm > m ^^^"Xankle. but or^^^^detected 
from a f^'^/^Yiere was an ulcer m be felt on radial “rtc" except a 

ib-ts.'. 7 w= , ar^rr;.firrT^.'??i;? 

hacmog'uf’”' or nlbirme^u *1 

haemoglobin^ no parasites Them^^ wem be^n ^^‘"/gmn^ations 

^'“'^aS^eSrdrcs-'"®" Tmiecuons of 1"^"^ ^ 'were clean. r%^que3trating 

#fS»=l!S 

^iSSi'^-srs^ ‘i^siisgS— " 

-_.a4- in tl 


a rveeks r therapy ^ne the anterior supenm 

nous iron and anxi®^ /nc 4 cm) bc^o'^ .^mmatic imp^^® 

uno "“ ■ ^^ealing by fi«r m aPP®K „ had reached 70 P®" ^gbt foot . 

?hese symptoms m PP ^ — T^'^^^^^Tandm the Director 

— ;5srSto'<»g' ,„ p.mt»o» “ p“ 

of Medical Services, 
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Tb* fttTWil tncry in ihe kisTMtBttd Its ippwrd oanMl. TU ntcW tj^i 
. thrmbcmd c to cngfa £rom,tfa. p<p6te«l uttrr A trectoc*, i^dudln. 

bJfitnartfao trf th« popltmJ *rt»ry wm forwinid to the ^^edk»^ Re»e»fi* hmlwet « 
Accra for fKikn. 

PmtittotmJ Rfptri 

'Dt C RcmrJO^ Senior r«th<4op*t. Odd Cetta Cekmj kWlj feoicrtei wd 
mmmed the •pedmen. H re puo e j qpon tt p fcflow* t 

“ Thi* Bppcan to be cor of tbrmboincfitji ohUtma* fBunter dxmwL O* 
TCMcl b cioaea bf ^krtm tbrae erfakh b petti/ cmnaUird. 


Dneusnox. 

Tbe dogtiam of thromboan^ntu obihenn* wu nibtuntutct] \jj tbe 
bmologicil &odmg« ia the mtenor tibt«l encty It «3» onfortomte tlm the 
Kabn tot wu lurt done on tha patient, ahbngh tbe proe aco of ettdrak 
y*wt 10 tbe dirtrict wodd here detracted from tbe ngniScxnce of t pochire 
remit. TTie tuoditKin mtb tobacco w»* notewtatby TTie •crero 
wu probably the remit of tone abaorpnon from a acme and gangrenooa i4»tt>^ 
alnce n did not reapond to uoo and Geer therapy until after ampntatioa. 

Ten cuea of ihromboangirtia obbtema to fidl-bli»dcd negroes hare been 
reported in the bterature by GnoiiU. (I925X Slimi (1938), ScunMu (1906), 
"iATl* (1937), WAiEiiu*'*rT I 7 Gotn to a peraotul comnjDin 

cation quoted by GcUAJtD (1M7). Only the last cue (GomX of wbicb no 
dttxDa were pabGtbed oecterred in tbe rrtuitMle being to Amerieui 

ne gr oes. In addidoo, pAtaoxs (1936), and llorrox (1933) ea^ recorded a 
case m a balf'Caue. AH these cases were males, and to setoe the dispioels 
was not htstofogicsny conEnaed. 

Foot of Yatoi s cases were seen at tbe aame bcaysul vntoa 27 rMotfaa, 
luppomog his cuggesttait that tbe irtcideace of iba dtsease to negroes aitl 
be foaix] to be not so rare u it seems. Ibe dearth of pubEsbed records of 
^g3txs oWrterins from Africa u but ■ poor mdication of tbe rinty 
for doctors are lamentably scarce in that Coodont. The cady 
of tbe comBtion could easily escape nonce in t cwintiy where ulcen 
ire ao common and so frequently treated by seml-tratoed aimbarfes. 
logiins obDterans » otremely uncommon to womco of all races, 
saw only three womeo in 1 senrs of 500 cases of tbe diacase. 
.*r (1946) collected 31 in females from ibc 1 lersturt, 
two records of ihctr own. None of these 33 paueatJ was 
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of treatment’ ra A^ce radrcal obtained at ^ ^p^ge 472), 
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cotacKKWDexa 


penods afitr ctpocure to iofectios, from tbe tiinc iporoxoites 5im entemi 
blood on the * 0 x 0 x 111 day to acrcnl wetl* after the eoaet of overt malari 

Tltai delayed trotment owl the deTtkjpaieni of paitul Inunimty 
not the factor r e ap oatible for radial rare mt de arly demonatoled io 
of crur earCett cxperlioem* with the Nev Gmoca ttnclQ of P /tJcifitntK (p 
129 to 131). In the»e e ap e riiM W* tlx Toh inicera were exposed to 19 t 
Infectire bilea olth a New GnlMa amxo of P ftiapantm. On the tercolh 
after opoKre cubioocolatlotn were made from each of the nx voluniccn, 20 
of blood bemg directly tramfuaed Into a noo-lnunurte redpiem all tht 
recapeenu aobaeqaeoily developed overt falopatum cuUna, iMwtog ttvw tse 
paraxhts had be» pretent to blood of the onginal donort on the terentb 
Immediately after the aohinoculatioQi 00 the t e r e nth day treatment c 
tneoced three of these vnhauena (Group C\TIA) remvtd piludiine my 
daily for 14 cooteamre daya> and the three other velmuem (Cnnip O 
reeled mg 300 daily for the tame penod. Parasite* were dctct found in 
blood ameitra of any of tbetcaporoaolte-uKiCtihied TcJumctn and none devdc 
fever or other cloiial endeoce of aalaru. llie tab te qu cM coartc of er 
rcT ta led that aQ «x had been radjcaHy cured by poiodnse mg ICO or 300 n 
daily for 14 dayt. In these rolustecra treatant wia mttiruied at the ear 
poaaiblc mocoent after cnemtoltes had entered the blood stream. It «oul4 
anpombk b lertm of preaeet knowledge to dense an exp e ru ae ax toon ei 
threly desgned to djiruLftate the poanhiirty of ianounicy playtng any rok 
the tbertpeutK resnh. 

In dw Catitti aeries redteal cure was obtained in 45 otu of 46c3pennKi 
tporarate infecuoos vhh P ftiaf^nm and m 41 out of 41 mtttni mfeetr 
with P /alnpcnoM cootRcted in New Guinea. The arcrige dortlioa ofisex 
paraauea demonstrable m thick hjeoa was 2 35 daya from conuDCficemeot 
trextment m the expenmeoUlly infecied group, and 2 1 day* fai the oaten 
infected group. A* Cotell and hn cbllesgues point out, detail* rryanlj 
the time of comsKOCinf treatment in the overt attack were wA Cited in 0 
paper In 16 cfuI of theae 46 expenmentally-uifectrd ToJontecr*, paludn 
admitustratioo atarted frooi 1 to 5 «lay* after the oniet of fever the mean bei 
2 7 days. Fifteen of theae 16 mfcctiona were ndialJy anti The eio| 
failure w** a TOhmteer to whom paludnne mg. 100 ww firrt adin m b i ertd 
boor* before expot u re to mfection. He developed dcmocitrabfc pxniOM 
the blood 12 day* later and fever the oert day Fire daya after pnmaiy fei 
had co mm coced, a emrae of paludnne constiting of mg 1® ihnce dafly 1 
10 day* wn msugurated Pmrantes wero found again micr«cop»aDT « t 
45th diy aubaequently a courae coCattUng 0 / palodrine ficume 1-0 oady 
14 dayt produced ndi^ euro. 

Actually thoK Toiuotem who acre left nntnated in the ^ 

parmn attack unul parauie denatUca in the penpheral blood 
300^)00 per cmm. were not esater but more dxSoilt to treat than their 
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who were treated earlier when the parasite densities were sull around 100 to 
1,000 per c mm Over this 3 to 5 day period evidence of immumty was never 
detected 

Thougli specific dstSf obtflined. from tbe later paludrine-treated cases in 
the senes under review, did not indicate that immunity from delayed treatment 
was a sigmficant factor in their radical cure, the claim for the extraordinary 
efficiency of paludnne m radically curing infections with the New Guinea 
strain of P falcipamm can be equally well based on the results obtained in early 
treated patients which are comparable to the Horton senes Unpublished 
observations by Blackburn show that immunity did develop in certain other 
falciparum infecUons at Caims, but when it did, the penod of time required was 
measured in terms of weeks, not in terms of days 

Six out of SIX volunteers treated in the earliest stages of parasitaemia when 
merozoites had just entered the circulating blood, and 15 out of 16 patients 
treated in the early stage of pnmary malaria fever were radically cured by a 
single course of paludnne , these findings exclude the possibihty that immunity 
played any role in the radical cure of these infections with the New Guinea 
strams of P falapanm 

All these volunteers at Cairns were of the Caucasian stock None of them 
had served in New Guinea or other areas in the Pacific, and none had suffered 
from overt malana previously The extreme sensitivity of the New Guinea 
strams of P falapanm to the schizonticidal action of paludnne was 
indicated by — 

(1) The remarkable response often elicited by one single small dose (mg 100) m 
non-immune volunteers leading to clinical cure and temporary disappearance of asexual 
parasites 

(2) The very high incidence of radical cure obtained in natural as well as experimental 
infections following paludnne gramme 0 1 thnee daily for 10 days 

(3) The rapid clearance of asexual erythrocytic parasites dunng such a course of 
treatment (2 1 and 2 35 days) 

The most reasonable explanation of the different therapeutic response is 
that we are dealmg with two different geographical strains of P falapanm, the 
New Gumea strain bemg very sensitive and the West Afncan strain relaUvely 
insensitive to the schizonticidal action of paludnne Difference also exists m 
regard to the schizonticidal action of quuune, since grain 5 appeared to produce 
complete suppression in infections with the West Afncan stram, whereas 
gram 10 mvanably failed to suppress expenmental mfecuons with the New 
Gumea stram of P falapanm The West Afncan strain is obviously more 
sensitive to qumme than the New Gumea stram — a fact which was all too evident 
m the New Gumea campaigns of 1942 

Dunng the recent war two other strains were found m New Gmnea differing 
significantly from most other strains previously described — • 

(1) The New Gumea stram of P vtvax, which has a very close relapse pattern the 
interval between primary fever and the first relapse varying from 3 weeks to 3 months 
m most mstances, even qumme sulphate gram 10 often failed to suppress benign 
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ttftin fetTr and both p m»r y attack and amt mr dAodt to cm c x iifpa wkfa 

pbatooquoM m oxamaion qokiina or paiodiiae. Tbb rt«a b pnbal^T 
arid) the ** Choaoo atrak) ai Indi, fct tha United Staa c/ Ainerka, b tbo»ht to faer* 
orismted ki N«ar Cohn. 

(2) The Itajje-Wewik atia« of P /Jd>enM. arhlcb am ral id rrly knenaiena to 
mrpeCTM. 'Htb anak) nqoired op ao ciitm e (M da 07 » wppma trrer wad ladicel 
cm am aot aemaarOy prodixed am> and) tfah dataca fc am tito men mkaiu to 
tbmpr durioK oamt tttoc^ larger Jo ama of mepeofae baiait teqolrcd » (xeahrta rwLcri 
or eT«Q iccrMitsaaa rimteri core. It rtodily l ayj o d t d to [ohkiritM tlxrtpf TUt nnk) 
area abo not aunercaaed by qafcunt irr^ 10 driJr hot ft waa oomtallT aenrieba to both 
paludrioe (mg 23 daily) and r ea oreb in (mf. 60 dalyX Ilad ckher of tfaaa drun hm 
araBabk no difficuhy m eo r Ui oibag the liape \\ eai^ ca ix fata ak fai New Qokua kt 1043 
arouU bare been tneaantrred. 

■When t Tramtiing the Isew Guinea atnm of P r u Htr described by FarnTT 
cod hh coQeasoea (1945) Jhun (p. 45^ avd ** ladced, iu» resoha in genml 
mpport the rlnr erpreaaed ax a roeetuig of oor Society abaat 10 yean ago that, 
from the pomt of new of d/ug propbybxn and tieatmait, ttralos may be more 
hnportaiit than apecia. 

In none of the three New Guinea atram* im there an opportunity of 
demoostraUog that they were tmmimofogically dntinct from Indao, Afncan^ 
or EoropOLQ atraina of P faJapmm oeP mas as the Uner uere not arailiUe 
It Guru. New Gumo, bowerrr (a altoated well wnhin Wallace a hoe, and 
under audi d r c ungrj Locea tt 0 perhapa not aurpmln; that cerum differ en cea 
tmti in the geofnphleil itruoa of PUamaJam found there. 

1 en, eic, 

London N. lUxdt.TO't FAmrr 

iM Vwr fPfP 

Trmd A5W trap Mfd. Hfr 


ELECTRICAL CHARGE OF TR'VTANOSOMES 

Sot, 

An article enirtled ” A New Approach to Trypanotomliaa, by Fanaui^t 
and CuLwiCK, AsHsb of Tropteal MfJtcau axd Parantoiogy (1946), b proro- 
canve from tta title to ita fiital paragraph, yet rt appeara to bare been accepted 
anthooi comment- Of the many intcrcstrog eontcntKioi, I wuh f deal uhh 
only one that the dtalributioo of trypunoaomea in Tery thin blood film i 
rtlared to their clecincxl charge pontiTely charged pirtjitei bdog In contact 
urth oythrocytea, «fa3e ncgatirdy charged ones are rtpeDed from and do not 
touch the red celh. 

In new of the rery ahort time required for tbe inakinj of a thin fum. and 
the rdaorely temfic mechanical forcea to which the blood jp gitdicntj ^ rc 
aubenitted »hen the blood u aprad, it would appear atrangc that iryptnoaome* 
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—which are not adherent to red cells m the arculating blood— should within 
a second or two of release from the circulation, and while submitted to violent 
mechamcal disturbance, be able to onentate themselves m any way that is not 
dictated by this disturbance However, it was with an entirely open mind 
that I tned to confirm Fairbairn and Culwick’s contention, and as I have 
faded to do this I wnte to ask other observers what they have found Silence 
may be interpreted as consent, and since the article aroused no open dissension 
It was natural that Fairbairn (1947), m a more recent article, should wnte 
about trypanosomes being classified “ as positively or negatively charged, as 
descnbed by Fairbairn and Culwick (1946),” as though he were remarking 
on an approved procedure 

My observations were made mth the Tmde strain of Trypanosome rhode- 
stense mamtained at Mpwapwa in guinea-pigs Although no cyclical transmission 
had taken place for more than a year, the parasites showed fully normal varia- 
tions in morphology and electncH charge Consequently, it was easy to select 
animals in which a great predominance of their numerous trypanosomes earned 
a charge of one sign, when this was detenmned by the method of Broom, Brown 
and Hoare (1936), a method that gives objectively clear-cut results For 
example — 


On 28 8 48, 97 per cent of the trypanosomes of G P No 
26 8 48, 90 
4 9 48, 93 
, 6 9 48, 97 
, 7 948, 86 

9 9 48, 88 
„ 9 9 48, 96 
17 9 48, 100 
17 9 48, 100 


1 were negatively charged 
1 . , . 

3 
3 
1 

3 

2 
2 

4 


positively 

/ 

negatively 

positively 

negatively 

positively 


and so on until the last observations, made on 18 3 49, showed 100 per cent 
of the trypanosomes of both G P No 24 and G P No 25 to be posttwely 
charged 


With such ample material it was very easy to obtain thin smears from 
ammals of which the trypanosomes were predominantly negatively or positively 
charged, and to compare the smears It is certainly significant that whereas 
there was no disagreement between observers regarding the nature of the 
charge on trypanosomes suspended m glucose-salme, there was no agreement 
at all between observers who used the thin film iriethod advocated by Fairbairn 
and CuLWiCK To take one, but not extreme, case Two observers agreed 
that approximately 97 per cent of the trypanosomes of G P No 1 were 
negatively charged m glucose-sahne, but the same two men returned 93 and 
29 per cent respectively as the percentage of negatively charged trypanosomes 
as judged by positions on films 

In the end none of us here could escape the conclusion that the posiUons 
of trypanosomes in thm films are governed entirely by the action of the glass 
spreader the closer together the elements of the blood, the more likely are 
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the tiTpiQOMmei to touch cell* the tnore widely the red f>r>f irt icjncred, 
the more Kkely it « irypuKWome to lie deuched from «II other cdJolir ekraeatt. 

1 im, at, 

IL E. HotUTBT 

Vaerintry Reaetrch Labontory 

Mpwipirt, Tanjanyfka Tcrmory 
Srrf 1/arri, 1W9 
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LY^^PH0STAT1C VERRUCOSIS 

8i», 

Tbe ktter by Dr Wum (1949), in yoor Um loaCv 8t>d Dr Cutu t (1948), 
referring to tbe ebore ooodmoa, ^w np t me to o3tt wxoc eetiunsiL 

The phctogripht contributed by Wrttt are reiy auggiMiie of chromo- 
blaatooycoab, u the original ** meaqr foot of WcAmsTAS TcoMAa. \S’hen 
I wrote my paper oo iytnpboatttic rcrrucosu In IKM I had cot aeco cases c/ 
chroiDobltatoinycoata, but I w«s ccrtaiii that the coodmcc) I described had do 
relation to thii disease. Siocc comutg to South Africa I have seen seieral case* 
of chraanblastomycoao, end cuggett that Dr Wurrr't case k readily 
re co fi tla bk. 

Regardic^ Dr CLAai'npeculatioo concerning tbe aetxJogy of true lyropbo- 

stadc verrucoria, it baa oec u r^ to me tlat a omdnjon such u tropical primary 
phJebta* (FamB, 1941 GiLrA'ai 1949) might be the origmaJ cause of the 
oedema. I agree with Dr Cutnt'a conclusKeu regarding tte absence of any 
other obvKJUs Cause of oedema and should hie to coogratulite him oo hJs 
contrilmttoiL 

I am, etc. 

209 Jeppe Street, L. J A. LoiwrmiAL. 

Johannesburg 
15t* Marti 1949 
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I. YMPHO STATIC VERRUCOSIS 


Sir, 

I was very interested to read Dr White’s. letter m your Transactions 
of January, 1949 (No 4, Vol 42), m which he suggests that lymphostatic ver- 
rucosis might be caused by 5 haeinatohum It is, of course, more than possible 
that this interesting' condiUon is a secondary manifestation of some other disease, 
and it is only because I have been unable to connect it ivith any other condition 
that I have come to regard it as a clmical entity 

S hamatobtum caimot, however, be the cause — m this distnct at any rate — 
as It does not occur here 5 mansom occurs only m one corner of the distnct 
far from the homes of many of my patients 

It IS, however, possible that Dr WTiite’s case is not the same condition'as 
we find so commonly near Mount Kenya.and the Aberdare Mountain Range 
I see from his photographs that the foot strongly resembles the condition 
which IS so common here and is usually known as lymphostatic verrucosis 
But the vemicose condition extends up to the knee while in no case that I have 
seen here does the verrucose condition stretch for more than an inch or tw'o 
above the ankle 

A close study of Dr White’s photographs also makes me think that the 
verrucose condition is rather different from the one I am so familiar with — it 
appears to be more patchy and discrete, and more raised from the surface of the 
skin than occurs in the cases I see 

The condition is a most mteresting one and one we appear to know little 
about 


Fort Hall, 

Kenya 

llth March, 1949 


I am, etc , 

Malcolm Clark 


Printed in Gient Britain by H K Cmjn Ltd Croydon 
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